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THERMAL STRESSES 


IN CONCRETE STRUCTURES 


CONTROLLED 
BY 


MURRAY DUCT 


To prevent thermal stresses within a 
concrete structure calls for the utilization 
of some method of cooling. 

The use of Murray Duct is a highly sat- 
isfactory and economical way of cooling 
massive concrete structures—particularly 
dams. 

Murray Duct affords unencumbered 
egress for the heat to dissipate and 
emerge—air-cooling. The matrices—rub- 
ber forms—are set-up in the concrete be- 
fore the pour and withdrawn 12 hours after 
the initial set. 

Throughout the entire unobstructed duct 
length, air circulation is provided—or arti- 
ficial cooling may be applied. 


METROPOLITAN DEVICE CORP. 


Above: Murray Duct Rubber Forms After Completion of a Sectional Fill. 


The advantages of Murray Duct over 
other methods using permanent forms— 
piping for instance—are manifold, for 


Heat is dissipated at a far greater rate. 

Installation costs less (forms can be 
used over and over again). 

Maintenance is eliminated entirely. 


Write for details of the Murray conduit 
system and have the facts before you 
when planning new or reconstructed 
hydro electric developments. 


1250 ATLANTIC AVENUE 
BROOKLYN, NEW YORK 
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“In every case where a customer of the 
complainants has been lost to the Authority, 
the cause has been not unlawful competition, 
but the lawful allurement of substantially lower 
prices.” 


“The complainants have no immunity from 
lawful competition, even if their business be 
s 9 
curtailed or destroyed. 


Thus did the three-judge federal court at 
Chattanooga in the eighteen utilities case against 
TVA give legal authority to the “yardstick” and 
thereby uphold the right of the government 
through competition to destroy private business. 


While final decision rests with the Supreme 
Court, to which it has been reported appeal 
will be taken, it is obvious, when one considers 
also the Supreme Court decision of two weeks 
previous in the PWA municipal loan and grant 
case, that there is nothing now to prevent gov- 
ernment from making a grant of the entire cost 
of a municipal project or from giving power 
away. The court did not inquire into the fair- 
ness of the TVA rate—in fact, the rate was not 
permitted to be a point at issue. 


While these two decisions have been very 
definite blows to the utility industry, they are 
by no means fatal. By their very breadth they 
impose a new obligation upon the Administra- 
tion and upon Congress. When Washington 
was fighting against the alleged “power trust” 
it was striking at what it claimed to be financial 
control in the hands of a small number of 
people. Now, by these decisions, the invest- 
ments of hundreds of thousands of people rest 
in the hands of the Administration. 


The Administration has stated at different 
times that it has no quarrel with operating 
utility companies nor any desire to put them 
out of business. Nevertheless, unless Congress 
rises to its responsibility, what is there to pre- 
vent their destruction through an unwise power 
policy ? 


There have been numerous conferences be- 
tween utility representatives and the President 


What Are the Terms of Peace? 


and nothing tangible yet has resulted. If he 
has been awaiting the outcome of these court 
cases, perhaps he will now make his plans 
known. Certainly the utilities are not going to 
find it easy to borrow for construction, either 
in the form of bonds or stock, so long as uncer- 
tainty exists. 


If the Administration and Congress are 
sincere in attempting to find a way to restore 
business confidence, and if business men and 
economists who have told the President recently 
that public utility spending is the keylog of 
the jam are right, then those in authority at 
Washington have a moral obligation to reassure 
investors on the following questions: 


What will be the government’s policy with 
respect to duplication of plant and facilities? 

What will be the policy of the government 
with respect to loans and grants to cities for 
municipal ownership of utility services? 

What policy will the government follow 
with regard to power in connection with flood 
control or regional development? 

What will be the policy of the government 
in marketing power from present or future 
federal projects? 

If the policy of the government is to be one 
of marketing through federal agencies, instead 
of through existing utility systems, will it be 
at a price arbitrarily fixed below that of utilities 
in the area or one that reflects the true costs of 
the development as may be properly applied 
to power? 

If this activity of the Administration has 
been to secure lower rates, how low should rates 
be? What return would be fair? 

What kind of guarantees is the government 
going to be willing to give for performance in 
accordance with a mutually acceptable program? 


The President and Congress have the power 
now entirely in their hands. By their actions 
they can destroy present investment and the 
savings of taxpayers, or, they can give the 
reassurance that will bring utility spending and 
re-employment. There has been almost con- 
stant legal fighting between the government and 
the industry for years. The government has 
won the legal decision. Now what will be its 
terms of peace? 
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Small Customer Demand 


Metering Improved 


Cumulative register introduced and reading 


technique perfected to assure accuracy and satisfaction of 


customers with small commercial demands 


By WALTER C. WAGNER 


General Superintendent Meter Division, Philadelphia Electric Company 


EVELOPMENTS in connec- 
tion with demand metering 
and reading have been 

brought to a point in the Philadel- 


phia Electric Company where it 
may be said that the following 
commonly experienced difficulties 


have been very largely, if not en- 
tirely, overcome: 


1. Loss of a record of customer’s de- 
mand, due to the physical resetting of the 
sweephand pointer by the reader at the 
time of reading the demand. 

2. Errors in reading simple demand 
scales by the meter reader. 

3. Errors in reading due to the com- 
plexities of scales existing on the demand 
registers, the inability of readers to evalu- 
ate the readings. 

4. The difficulty of edxcating customers 
to read by means of such meter readers. 

5. Errors in reading by the reader due 
to parallax. 

6. Careless resetting or neglect to reset 
the sweephand by the reader. 

7. Incentive for the customer to tamper 
by pushing the sweephand back to a lower 
position, 


Failure of the reader to reset the 
sweephand back to zero, due to 
carelessness, or to reset the sweep- 
hand at all, gave rise to serious 
complaints. In the former case it 
could be shown that this did not 
result in high demands, for the 
pointer pusher movement determines 


the maximum sweephand pointer 
position for the ensuing billing 
period. Failure to reset the pointer 
at all, however, could not be 


Seal identifi- 
cation of the reader, even if a seal 
were changed by him, would not 
as a check on this. 

ihe incentive to lower one’s bill. 
by influencing the reader. is practi: 


checked in any way. 


serve 
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cally always barren of results. The 
temptation to push back the slender 
pointer, however, remained. Should 
a reader's seal have been missing, or 
there 
of such 


entrance otherwise gained, 


often existed no evidence 
tampering. Any device may be 
tampered with, so that the best 
answer is to make it as difficult as 
practicable, both with respect to en- 
trance and by the design of the 
device. 

As a means of minimizing causes 
of complaints from customers that 
demand readings were 
some companies have at times made 
use of special cameras (using flash- 
light bulbs) to obtain monthly 
photographic records of sweephand 
positions. 


erroneous, 


New reading sheets devised 


Demand scales have assumed 
many prevailing forms and values 
per division. Consequently, divi- 
sion values vary widely, and it is 
not strange that experience has 
shown that readers may make 
errors in the evaluation of pointer 
positions. This difficulty was largely 
overcome by the use of sheets 
(see Fig. 1) on which the reader 
indicated the number of divisions 
passed over. The billing office 
force, equipped with diagrams of 
scales corresponding to each of the 
registers concerned, made necessary 
numerical demand reading entries 
for billing purposes. Relationship 
of such diagrams to demand scales 
is shown in Fig. 2. Perhaps of 
equal importance was the inability 


of the reader to teach the customer 
how to read the scale of his demand 
meter, leaving this part of billing a 
mystery to him. 

When the scale divisions are close 
together and a reading was taken at 
other than directly in front of the 
dial, the error due to effects of 
parallax also gave rise to customer 
Basing the reading upon 
a cyclometer indication or a set of 
dials, rather than upon the single 
sweephand pointer position, elimi- 


questions. 


nates this possible source of error. 
Cumulative register proposed 


A basic approach to the problem 
was instituted as far back as 1931, 
wher. an executive request was re- 
ceived to eliminate, as far as was 
economically practicable, the cond:- 
tions resulting in the unsatisfactory 
operating characteristics of the then 
standard sweephand demand regis- 
ter installed on a watt-hour meter 
and mounted within a common in- 
closure. 

As a result there followed the 
development of the cumulative de- 
mand register. The writer had 
found, after intensive analysis, that 
no then existing type of demand 
metering equipment would prevent 
the enumerated difficulties without 
incurring an excessive increase in 
first cost and operating expense. 
Even then the available designs 
would not permit of a demand reg- 
ister that could be incorporated with 
its watt-hour meter in a 
cover inclosure. 

Manufacture of a 


common 
device based 
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DEMAND METER SCALES 





RECORD ON READING SHEET 
0.1 0.2 03 04 05 06 07 08 


02 0A 06 08 1 12°14 16 


aerate | 












Fig. 1—Reader records divisions 
passed over 


(a) Demand reading sheet has uniform 
scale to which reader converts the varie 
gated readings (b) encountered on equally 
variegated dials. 


upon a principle of operation not 
theretofore employed in demand 
meter manufacture was, therefore. 
proposed. Manufacturers’ repre- 
sentatives late.in 1931 were called 
together in conference by the author 
to review the deficiencies outlined 
above and the proposal was made 
to them that this new type of 
cumulative demand meter be created 
simultaneously by manufacturers.* 


*It was afterward determined that a 
patent issued to Dr. Karapetoff some twenty 
years before precluded patenting this modern 
application. 
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The principle proposed to them 
involved the simple addition to the 
then standard sweephand demand 
register of a set of independent 
dials geared to the sweephand de- 
mand pointer shaft in such manner 
that resetting the pointer to zero (at 
the time of the meter reading) 








would advance a set of independent 
dials. Such dials would thereby 
record the amount of movement of 
the sweephand pointer from its 
position at maximum demand to its 
zero position. These independent 
dials (in either cyclometer or dial 
form) would accurately record the 
addition of the demand of that 
reading, to the sum of the previous 
demand readings. This _ record 
would remain on the independent 
dials until the next meter reading 
date, when the resetting of the 
pointer would add the next demand, 
cumulatively, to the dials. 

Actual selection of the cyclometer 
type of recorder in preference to 
the customary watt-hour form of 
dial followed the added executive 
request to remove all possible ele- 
ments of customers mystery or 
difficulty in reading meters. Some 
advantage is thought to exist in an- 
other form of dials for demand reg- 
istration, to assist readers and custo- 
mers in differentiating between the 
kilowatt-hours of energy and _ the 
kilowatts of demand readings. 

In order to avoid an added physi- 
cal burden to the watt-hour meter, 
one requirement was that these 
dials should not be moved by the 
meter, but by a_ hand-operated 
sweephand reset. (Later manufac- 
turers developed a motor-driven re- 
set.) One other important element 
of design was that the demand dials 
should have the same multiplying 
constant as that of the kilowatt-hour 
dials. 

Another very necessary require- 
ment was that the hand-operated 
device operated from outside the 
meter cover to return the demand 
setting to zero at the time of reading 
must be ratcheted to permit rotation 
of the sweephand only in a re- 
setting direction and the reset de- 
vice sealed in a fixed position to 
make certain that no operation, in- 
advertent or otherwise, would re- 
cord a greater or a less value than 
the accurate demand. For example. 
while the meter reader is compelled 
to make a reset, as the cumulativ 
reading must change at the time ©! 
reading, the sweephand could othe: 
wise be pushed only part way ba: 
to zero, giving a less demand add’ 
tion, or, by a reverse rotation 0! 
the hand-driven control, the swee}- 
hand could be pushed to a high 
value than actually metered, a 
then pushed back to zero, thus ad 
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Fig. 2—All meter manufacturers offer demand dials and/or composite 
watt-hour-demand with cumulative demand registers 


(a) Duncan Type T-2 cumulative demand register. 
(b) Duncan Type MIS watt-hour meter equipped with cumulative 


demand register Type T-2. 


(c) General Electric Type M-21 cumulative demand register. 
(d) General Electric Type I-20A watt-hour meter equipped with 


cumulative demand register Type M-21. 


ing a higher demand than actually 
used by the customer. 

By a ratcheted arrangement one 
not only makes certain of the 
proper registration but provides a 
positive deterrent against a type of 
tampering by the customer who 
could break a seal and move the 
demand pointer backward; any such 
action on his part would serve to 
increase the cumulative dial regis- 
tration between meter reading dates 
and thereby show such tampering 
evidence at the time of the next 
regular _ reading. Bending _ the 
sweephand pointer is of no avail, 
for the cumulative dials are geared 
to the pointer support. 

Greater accuracy of demand reg- 
istration and reading is attained in 
several ways: First, as the pointer 
scale is not used for billing, but 
only the differences between inde- 
pendent demand dial readings are 
read before and after reset at the 
time of reading, there is no parallax 
error. The great confusion and, at 
times, errors in reading the many 
sweephand pointer scales (some 65 
or more different combinations) by 
readers are entirely eliminated, as 
th same constant applies to the 
de:iand dials as to the kilowatt- 
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(e) Sangamo Type HGC cumulative demand register. 
(f) Sangamo Type HFS watt-hour meter equipped with cumulative 


demand register Type HGC. 


(zg) Westinghouse Type RW-2 cumulative demand register. 
(h) Westinghouse Type CA watt-hour meter equipped with cumu 


lative demand register Type RW-2. 


hour dials on the register, and no 
sweephand dial scales are to be in- 
terpreted. Further, the degree of 
reading accuracy is greatly im- 
proved with the greater precision of 
the group of three or more dials. 
Errors will be made at times, even 
in reading dials, but, in the case of 
cumulative kilowatt-hour dial read- 
ings, if a question exists, these 
errors can be caught by reading the 
dials again. In the case of cumu- 
lative demand dials no demand dial 
movement occurs between readings, 
so that a positive and accurate 
check is available until the next 
reading date. 


Other physical objectives attained 


From a mechanical viewpoint, 
several factors had to be given con- 
sideration. For example, the speed 
of rotation of the fastest cumulative 
dial could possibly be so great that 
if operated by the then existing 
sweephand reset devices inertia 
would cause the dial to over-run 
and record a greater than actual de- 
mand. Again, the arrangement 
must permit of reading the single 
numeral, or two, if the reading is 
between two unit values. The en- 
tire assembly of the register should 


be compact and so designed as to 
permit a meter tester to make the 
usual adjustments to a _ watt-hour 
and the demand register meter. The 
added equipment must, if, for ex- 
ample, its driving motor is de- 
energized due to an open supply 
circuit to the register motor, result 
in a slowing up, rather than a 
speeding up, of the meter after such 
happening. 

During the years of development 
it was inevitable that many difficul- 
ties had to be overcome. Meter 
manufacturers gave this program 
very active attention and, in addi- 
tion to their laboratory work and 
field experience largely gained from 
the operating companies, satisfac- 
tory cumulative demand registers 
are now on a production basis by 
meter manufacturers. One may 
also report the later satisfactory de- 
velopment of a cumulative demand 
meter, requested by the author, con- 
sisting of a separate demand instru- 
ment operated by contacts from two 
or more watt-hour meters. 

There still exists, however, need 
for a graphic recording device as a 
part of the demand register that 
can show approximately the time 

[Continued on page 92] 
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Energized Substation 


Raised Above Flood Level 


Elevation in sections by synchronized ratchet mechanism 


enabled station to continue in service during operation 


By BARTOW VAN NESS, JR. 


Pennsylvania Water Power Company, Baltimore 





Fig. 1—Transformers awash in 860,000-cu.ft.-per-second flood 


Minor deflection wall failed during unprecedented 1936 deluge and flooded the substation. 
The job detailed in the accompanying article was to guard the equipment against future 
high water. 


Fig. 2—Two 15,000-kva. transformers were overturned by flood 


Two 30,000-kva. units tilted off their foundations were held from overturning when their 
oil conservators caught on the substation steel Low-voltage transformer bushings, cable 
potheads and cables were shattered and twisted Four sets of lightning arresters were 
completely destroyed. The concrete foundations, high-voltage airbreak switches and steel 
structures fortunately escaped serious dsmage. 








Fk THREE possible alterna- 
tives for removing the 60- 
cycle Holtwood substation 
from risk of repetition of 1936 flood 
damage (Figs. 1 and 2) it was de- 
cided to elevate the station in its 
existing location along the station 
tailrace. Availability of a strength- 
ened diversion wall (the original 
one failed in the 1936 flood and in- 
capacitated the substation) and the 
infrequency of damaging floods in 
the lower Susquehanna militated 
against removal of the station to 
higher ground, and it was undesirable 
to reproduce it in the same location. 
By rebuilding the yard in sections 
it was possible to maintain service 
from this substation throughout the 
reconstruction period. Advantage 
was taken of the opportunity to add 
fire protection and other needed im- 
provements in the station. The yard 
is now designed to withstand a flood 
of 1,250,000 cfs., which is 50 per 
cent in excess of the 1936 record of 
860.000 cfs. 


Steel structure raised 


Preliminary measuring, fitting and 
drilling and other details of con- 
struction preparation were carried 
on with equipment de-energized, but 
available for service on short notice. 
Work involving interference with 
power conductors or relocation of 
major equipment was scheduled and 
carried out only after all possible 
preliminary erection had been com- 
pleted and the outage period could 
be determined and controlled. 

The existing steel structure was 
raised 9 ft. to accommodate the ele- 
vated equipment below. To minimize 
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Fig. 3— Ratchet-operated elevating 
rods raise the successive sections of 
the substation structure 


(a) Two 18-ft. 1%-in. diameter rods, 
threaded and operating in pipe guides, 
were installed at each end of each girder. 
These were tightly bolted to the upper 
and lower chords of the girder to be 
elevated and the entire assembly was 
suspended from the column extension by 
a ball race and 1%%-in. hex. nut. 

(b) After the equipment (a) had been 
installed during preliminary outage  per- 
iods the connections tying the girders to 
the columns were removed and with a 
man operating a ratchet wrench on each 
supporting hex. nut the desired section 
was raised. 


outage and interference to service 
this was accomplished by first  in- 
stalling a 9-ft. extension at the top 
of each column (Fig. 3) and then 
elevating the entire upper girder 





Fig. 4—Transformers were raised 9 ft. 
The foundation extensions for the four units were of structural shapes salvaged from 
switches, operating rods and insu- previous construction operations, cut to dimension in the shop and welded in place in 
the field. Gussets and cross-bracing provide ample stiffness. This design climinated 
entirely the time required for concrete foundations to set and in addition a saving of 


structure of one or two bays with 


lators intact, by means of a number 


of ratchet-operated elevating rods. $4.000 (represented both in material and labor) over the cost of concrete extensions was 
a - . achieved, as it would have been necessary to cofferdam and exeavate to rock for the 
\ total outage of eighteen hours of concrete installation. 


preparatory and final work was re- 
quired for elevating two bays, of 
which time three hours was employed 
in the actual lifting of steel and 
equipment. 

Transformer handling at the new 
elevation was complicated by the 
tact that the new foundations were 
Q ft. above the original handling 
track. This track could not be relo- 
cated as it served other portions of 
the plant, and at this time was in 
continuous service for concrete trains 
transporting material for the new 
deflection wall. Although the addi- 
tional capital investment involved 
i providing new permanent transfer 
facilities appeared relatively large 
when compared to that required for 
jacking the four units 9 ft., it was 
felt that these costs were compara- 
ble if such items as interference to 


concrete production, labor and ma- Fig. 5—Transformer station now above flood level—units elevated, 


[Continued on page 92] rehabilitated and separated by fire barriers 
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in System Fuse Links 


Fewer sizes, more uniform spacing between ratings, 


agreement on one curve shape for time-current characteristics will 
simplify problems of operating engineer and manufacturer 


By E. F. BOOTHE 


Research Engineer James R. Kearney Corporation, St. Louis, Mo. 


OWER utilities, in their earn- 
est desire to give service with 
the least possible amount of 

unnecessary interruption, have made 
extensive studies to determine the 
exact time-current characteristics of 
fuses which are best suited for sys- 
tem co-ordination problems. Manu- 
facturing companies, in their efforts 
to provide fuse links with the de- 
sired time-current characteristics, 
have gone to great lengths in re- 
search and design, and have made 
remarkable progress in the art. 
These efforts indicate a commend- 
able willingness to serve and a 
commendable spirt of co-operation 
on the part of both the utility and 
the manufacturer—the only dis- 
tressing part of it being that the 
net result is a state of affairs of 
such confusion that the desired re- 
sults are not often obtained. 
Utilities find themselves burdened 
with the problem of choosing from 
a vast array of fuse links of fast, 
medium and slow time-current char- 
acteristics, of stocking the ones 
thought to give the desired results 
and of differentiating between those 
which carry the same rating marks 


but have radically different time- 
current characteristics. The desire 
to obtain duplicate sources of sup- 
ply is complicated by the fact that 
the present standard among manu- 
facturers does not effectively limit 
the carrying capacity or the melting 
characteristics of a fuse. There is 
a standard, to be sure, but the 
standard is so broad and the in- 
terval between sizes is so small that 
there is much overlapping between 
adjacent sizes. 

Manufacturers find themselves 
burdened with the large expense of 
designing special lines of fuse links 
with time-current characteristics as 
specified by various utilities, of 
stocking the parts and materials as 
needed for prompt delivery of 
orders and with the problem of dis- 
posing of the stock which becomes 
obsolete when the sole user of some 
special line decides to use faster or 
slower fuses. 

National Electrical Manufacturers 
Association in its program of stand- 
ardization is attempting to bring 
some degree of order out of this 
chaotic condition by the elimination 
of any unnecessary fuse sizes and 





Fuse ratings are a subject of active discussion at the present time. This 

article advocates a single line of standardized ratings. Admittedly there 

are other schools of thought and ExvectricaL Worwp pages will gladly 

publish further discussion that can be judged a constructive contribution, 

because an early clarification of the status of fusing should prove 
generally beneficial. 
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curve shapes and the addition of any 
necessary ones. 

The present trend of thought is to 
standardize on but one line of fuse 
links of some well-defined shape, 
with no provision for the different 
fast or slow types which are now in 
use. While at first glance this 
seems to deprive the utility of some- 
thing of considerable use, it is well 
to consider the matter carefully as 
regards benefits, as well as objec- 
tions, to see which may outweigh 
the other. 


Benefits of large selection 


The benefit from two lines of 
fuse links is in the fact that a fuse 
with a slow sloping characteristic 
curve in the one-second-to-five-min- 
ute range of time permits close 
overload protection of motor-loaded 
transformers, while a fuse with a 
very steep characteristic curve in 
the same range of time permits close 
co-ordination with relays. We must 
be careful, however, to consider 
this in the light of actual conditions 
of practice, not in the light of 
theoretically ideal conditions. 

For example, if we knew for cer- 
tain that the motor-starting demand 
curve would always follow line A 
in Fig. 1, and if we were able to 
make a fuse link follow line B, we 
would then have ideal conditions of 
protection. But in practice we must 
allow for variations in the demand 
curve, and we are unable to obtain 
a fuse curve of that exact shape, +9 
we must compromise by using 4 
fuse of time-current characteristics 
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as in curve C. Likewise, for co- 
ordination with relay curve D, we 
are unable to get the ideal curve F, 
but must compromise with a curve 
such as F. 

The actual benefit of having the 
two curves C and F available for 
use in place of only one standard 
curve H is measured by comparing 
the relation of C to A with the re- 
lation of H to A and the relation 
of F to D with the relation of H 
to D. 


Disadvantages of large selection 


One objectionable feature of 
carrying two or more lines of fuses 
in stock is the possibility of error 
in replacing a blown fuse with an- 
other of the same ampere rating but 
of the wrong type. This condition 
is illustrated in Fig. 2, where fuse 
curve A gives the desired protection, 
while fuse curve B intersects the 
motor-starting demand curve. If 
fuse A is specified and fuse B is 
inadvertently used, the result will be 
an unnecessary interruption of serv- 
ice. Reports from the field indicate 
that such mistakes are occasionally 
made in spite of all precautions. 

Another important point to con- 
sider is the fact that unusually fast 
or unusually slow  time-current 
characteristic curves are often ob- 
tainable only at the expense of some 
other important characteristic, such 
as strength or temperature. For ex- 
ample, in Fig. 3 curve A gives the 
desired protection at the knee of the 
starting curve, but curve B is de- 
sired to give closer overload pro- 
tection in the long-time range. 
Curve B can be obtained by placing 
the element in tension so that it 
will gradually elongate and break 
at low overloads or by using a fuse 
body small enough to permit the 
overload temperature to build up 
high enough to melt the element. 
[he first method decreases the 
strength of the fuse at normal loads, 
while the second method increases 
the operating temperature at normal 
loads. So, before deciding definitely 
to standardize on curve B, it is well 
to consider the other important 
characteristics. Then, perhaps, 
curve A would be chosen, even 
though it does not give quite such 
close low overload protection. 

The answer to the question of 
whether there will be but one stand- 
ard line or two or more lines with 
different time-current characteristics 
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FIG.2 
Amperes 


Fig. 


1—Diverse requirements of motor 






Amperes 





starting and relay co-ordination 


Fig. 2—Danger of wrong fuse selection. Fig. 3—Desired characteristics obtained 
at expense of others 





Figs. 4, 5 and 6—Fewer sizes and 
better rating intervals 


rests largely with the power utili- 
ties. Our endeavor is merely to 
present such facts as we have avail- 
able to aid the utilities in arriving 
at the most advantageous decision 
in the matter. 


Choice of rating values 


Next important matter for con- 
sideration is the choice of ampere 
rating values. Since transformers 
of various kva. ratings are used on 
lines of various kv. ratings, and 
since different utilities desire to use 
different ratios of fuse rating to 
load amperes, it is obviously im- 
practical to have an exact size for 
each exact load. The best that can 
be done under these circumstances 
is to have a line of sizes, with the 
interval between sizes small enough 
to permit the selection of a fuse with 
a rating value fairly close to the ex- 
act value desired. The interval be- 
tween sizes should also be large 
enough to prevent curves of adja- 
cent sizes made by the same or 
different manufacturers from cross- 
ing each other. Considering that 
the interval between sizes should be 


as small as practical, and at the 
same time as large as practical, it 
is obvious that a uniform interval 
would be the best possible distribu- 
tion. If the interval between any 
two sizes is made larger than neces- 
sary, then the resulting interval be- 
tween some other two sizes will be 
smaller. than necessary. 

The old familiar list of standard 
sizes is shown in Fig. 4, spaced on 
logarithmic scale for -easy compari- 
son of the interval between sizes. 
Here there are fifteen sizes and the 
interval between sizes varies from a 
maximum of 100 per cent between 
the 1 and 2 ampere to a minimum 
of 20 per cent between the 25 and 
30 ampere. 

This gives indication of being a 
splendid opportunity to improve 
the usefulness of the line by a redis- 
tribution to decrease the maximum 
interval and to lower production 
costs and prevent conflict of curves 
by the elimination of unnecessarily 
close sizes. If an increase of 50 
per cent as between the 10 and 15 
ampere size is assumed to give the 
right interval, then the 100 per cent 
increase from the 1 to the 2 ampere 
is excessive and a 1} ampere size 
would improve the usefulness of 
the line. Also, if the interval from 
10 to 15 ampere rating is acceptable 
it seems logical that an interval in- 
crease from 50 to 75 amperes would 
be acceptable, which would elim- 
inate one size and lower costs. 

Now to examine the latest list 
tentatively approved as N.E.M.A. 
Standards, shown in Fig. 5 on log- 
arithmic scale. Here there are four- 
teen sizes and the interval between 
sizes varies from a maximum of 100 


(409) 33 

















































ACO 








4 find 
44444 4) 


4+ 


wo 
Ts 
Cc 
° 
Vv 
oO 
” 
' 
oe 
£ 
- 





























Load-Per Cent 


Time - Seconds 








Load-Per Cent 





Figs. 7 and 8—Opening characteristics are flexible but not parallel 


per cent to a minimum of 17} per 
cent. There is a reduction of one 
in number, but the distribution is 
slightly worse than before, which is 
surely not the greatest improvement 
that can be made. 

We know from a review of the 
sales records of our company that 
few, if any, utilities attempt to 
make use of the entire present line 
of sizes. In the range of current 
between 10 and 100 amperes one 
customer uses 10. 20, 30, 50. 75 
and 100 ampere sizes. while another 
uses 10, 15. 25, 40, 60 and 100 am- 
pere sizes. Each one helps to pay 
the overhead cost of the sizes used 
by the other. and neither has so 
good a selection as would be possi- 
ble with better distribution of fewer 
sizes. 

With this same range of current 
covered by 10, 15, 25, 40. 65 and 
100 ampere sizes we would need to 
produce only six sizes in place of 
ten and each customer would have 
as many sizes available for practical 
selectivity as now. with better dis- 
tribution. The same system applied 
to the lower range of current would 
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give no further reduction in number 
of sizes, but would give a marked 
improvement in selective operation 
and in application to a given load 
because of more 
uniform  distribu- 
tion. 

The list of sizes 
shown in Fig. 6 on 
logarithmic scale 
was first suggested 
in August of 1936 
as a possible means 
of eliminating the 
confusion and _ re- 
ducing the expense 
which then existed. 
and is again brought 
to attention for fur- 
ther consideration. 

Comparing _ this 
list with the o'd 
standard list, the de 
crease in maximum 
interval between 
sizes from 100 per 
cent to 67 per cent 
would make _ pos- 
sible the select'on of 


—+—+—} + 


tT t+++++ 


a size close enough 


444-——---+-- + 


to a given load for all practical pur- 
poses and closer than is now pos- 
sible in some instances. The in- 
crease in: minimum interval _be- 
tween sizes from 20 per cent to 
50 per cent gives sufficient leeway 
so that there should be no conflict 
between adjacent sizes made by 
different manufacturers to reason- 
ably close tolerances. The reduc- 
tion in total number of sizes from 
fifteen to eleven would result in a 
considerable reduction in manufac- 
turing development and production 
expense. 


Shapes of time-current curves 


The next major problem in line 
for consideration is that of the most 
desirable slope or shape of the time- 
current characteristic curves. There 
is such difference of opinion among 
utilities as regards the most desir- 
able slope and such differences in 
construction among manufacturers 
that the problem of arriving at a 
satisfactory standard assumes for- 
midable proportions. We believe. 
however, that the prospective bene- 
fits of such a standard are sufficient 
to warrant a sincere effort and the 
making of some concessions on the 
part of every one who is concerned 
to secure them. 

The slope of time-current curves 
can be indicated by the ratio of cur- 
rent which will melt the element in 


[Continued on page 97 | 











Fig. 9—Non-parallelism of opening time curves 
allows better rating intervals 
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Two of four rectifiers supply 500 volts 
d.c. for chlorine generators 


Rectifiers (four tanks in all), a.c. control 
switchgear for the rectifiers, auxiliary power 
distribution switchgear, cathode, circuit break- 
ers and direct-current power distribution 
switchgear are in one room. The transform- 
ers are located outdoors. Incoming feeder 
switchgear and rectifier transformer primary 
switching equipment are in the center of the 
room, with two rectifiers to the right and 
two to the left. This switchgear is of the 
single bus, metal-inclosed cubicle type with 
control relays, meters and control switches 
mounted on the front swing doors. Oil cir- 
cuit breakers and high-voltage conductors are 
separated from the control section by steel 
partitions. 


By L. J. RIMLINGER 


Columbia Chemical Division, 
Pittsburgh Plate Glass Company, 
Barberton, Ohio 
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Arc Rectifiers Succeed in 
Chlorine Production 


OR the electrolytic produc- 

tion of chlorine the convert- 

ing equipment was chosen to 
be mercury-are rectifiers because of 
their low operating cost, high ef- 
ficiency and their suitability in 
corrosive atmosphere. They require 
less attendance and are immune to 
corrosion of working parts that can 
cause failures. They are foolproof 
against reverse polarity, which is 
highly dangerous, and operators re- 
quire no special training for routine 
operation. 


Efficiency and availability high 


The over-all input conversion effi- 
ciency has been as high as 94.1 per 
cent and the average monthly efh- 
ciency has been 93.4 per cent. 

Load factors have been high and 
have a yearly average of 93 per 
cent. No standby capacity is avail- 
able. 

Outage chargeable to rectifiers in 
the past year is approximately 5 
per cent of the total operating time; 
4 per cent of these outages occurred 


in the first seven months of opera- 
tion. 
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This is very good when it is to be 
considered that we have had no 
previous rectifier experience and 
have had to depend on the factory 
for service. In _ several 
have corrected the trouble without 
factory advice or service and in one 
case it was necessary to 
tank to the atmosphere, necess' tating 
forming before 


cases we 


open the 
putting back in 
service. 

The chief objection to rectifiers 
by engineers and operating men is 
the thought that rectifiers are a 
highly specialized piece of equip- 
ment and that they require the 
services of a_ specialist, when in 
trouble. They are also of the opin- 
ion that rectifiers cannot operate 
unless everything is functioning in 
perfect order and that with rotating 
equipment it is possible to operate 
at least after a fashion with minor 
troubles. 

This is true of past performances 
of rectifiers, but in late years, due 
to design improvements and _ ex- 
perience, most of the troubles have 
been corrected. Our experience of 


the past year has shown that they 


can be kept in operation with no 
more outage time than would be 
normally expected of rotating 
equipment. All of our troubles 
have been failure of the auxiliaries. 
We have had no troubles with the 
tanks. 

Backfires occur under a variety of 
conditions and the exact cause can- 
not always be determined. The first 
three months of operation we aver- 
aged a backfire a week and the next 
three months a backfire a month. 
This has decreased in the last six 
months to a backfire every 60 days. 
Our experience in the past year in- 
dicates that they occur more fre- 
quently when operating with grid 
control with rectifier carrying a 
laree percentage of fu!l load. 

Where the rectifier is equipped 
with oversize vacuum pumping 
equipment there is no delay in 
getting back in operation. We have 
been able to put the rectifiers back 
on the line immediately after a 


backfire. Where 


ment is not oversize it is necessary 


pumping equip- 


to wait until the vacuum improves 
to a safe operating point. 
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This plant is one of the first to 
use 500 volts on chlorine cells and 
is one of the largest depending en- 
tirely on mercury-arc rectifiers. The 
operation of the plant at 500 volts 
has produced no difficulties electri- 
cally on the distribution system, but 
has caused increased electrolysis on 
the feeder pipe lines to the cells. 
Changes have been made that have 
partly reduced this condition, by 


siderable discussion. That rectifiers 
are advantageous in this respect is 
shown by the fact that in the past 
year we have carried 125 per cent 
load for eight days 24 hours con- 
tinuous. There has been no ap- 
parent visible harm that could be 
detected without opening the tank. 
The overload ability is somewhat 
determined by the amount and dura- 
tion of the overload. Continuous 
using non-conducting material for overloading increases the rate of 
these lines and using drains to carry — metalization of insulators, which, in 
off the leakage current. Operation turn, increases the frequency of 
at this voltage is not hazardous to — backfire. With too frequent back- 
the operators and the tendency is fires more overhauls are necessary, 
toward higher voltage. with the resultant cost and loss of 
Continuous overload capacity of production. 
rectifiers has been a matter of con- In a recent month we carried 10 
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Rectifiers are double six-phase with twelve anodes 


There are two rectifiers in the first section, each having a rating of 2,000 k.w., [00 volts d.c., 
with twelve anodes, double six-phase, 4,000 amp. full load continuous capacity and 5,000 amp. 
for two hours after carrying full load continuously. Each rectifier is connected to individual 
transformers with 2,300-volt, 60-cycle, delta-connected primary. 

Secondaries are connected double six-phase wye with interphase transformer mounted inside 
of the main transformer tank. Secondaries and the interphase transformer windings are 
arranged for parallel operation at 500-volt d.c. and series for 1,000-volt operation. 
Rectifiers have a rating of 2,800 kw. at 1,000 volts, operated with forced-air cooling fans on 
the transformers. 

Transformers are of the shell type, all insulated, self-cooled, outdoor type. They have a 
rating of 2,340 kva. 
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per cent overload continuously and 
had no increase in frequency of 
backfires. The only trace of possi- 
ble effects of overloading that have 
been noticed to date is sagging of 
the castings supporting the carbon 
grids. This was noticed at the last 
opening of one of the original recti- 
fiers, which had previously carried 
overload for only a few hours at a 
time. 


Double and quadruple six-phase 


Operation of the first of the two 
sections of the plant began in 
August, 1936, and the second sec- 
tion started operation on October 4, 
1937. The latter has a 3,000-kw. 
rectifier, 500 volts, d.c., two tanks 
operating on _ one __ transformer, 
twelve anodes each, double six-phase 
having a rating of 6,000 amp. full 
load continuous and 7,500 amp. for 
two hours, after carrying full load 
continuously. Tanks are duplicate 
of the rectifiers in the first section 
except for the omission of internal 
cooling and air cooled in place of 
water cooled anodes. Auxiliaries 
are duplicated on each unit and 
each tank with its auxiliaries can 
be operated independent of the 
other at full load and overload 
rating of one tank. 

The transformer is a duplicate of 
the transformers in the first section 
except that it is quadruple six- 
phase, with one primary winding 
delta connected and two separate 
double six-phase secondary windings 
with two interphase transformers, 
and has no series parallel arrange- 
ments for 5,000/1,000-volt opera- 
tion. The transformer has a full 


load rating of 3,510 kva. 


Air circuit breakers employed 


Air circuit breakers (d.c.) are 
employed for the rectifier cathodes 
and cell feeders of the first section. 
The cathode breakers are single- 
pole, 6,000-amp., semi-high-speed. 
33-cycle breakers, with direct-acting 
instantaneous reverse power trip. 
The cell feeders are two pole, rated 
1,600 amp., with five-cycle, time- 
delay, direct-acting overload trip on 
both poles. The cathode breakers, 
together with the cell feeders, are 
completely inclosed and _ are 
mounted on -roll-out trucks, with 
plug and socket connections in the 
rear. Openings are provided in the 
top to permit the escape of ionized 


[Continued on page 94) 
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Synchronous motor 


factor 


H. L. WILCOX 


Assistant Chief Engineer 


Electric Controller & Manufacturing Company, 


Cleveland, Ohio 


and power 
regulator replacing 
loaded induction motor keep plant 
power factor above 90 per cent 


light- 


Save $75 Monthly 
by Raising Power Factor 


HEN it was found that 

monthly savings in power 

cost realized from the in- 
stallation of modern equipment for 
correction and control of plant 
power factor far exceeded the 
amount required to justify the 
$4,000 investment required the 
necessary equipment was quickly 
installed in the Cleveland, Ohio, 
plant of the Electric Controller & 
Manufacturing Company. A saving 
of $76.50 in demand charges was 
realized during the first four weeks 
of operation. 

An itemized breakdown of a 
typical plant power bill prior to 
correction of power factor is given 
in Table I. Under the power con- 
tract in effect the only opportunity 
for economy lay in reducing the de- 
mand charge. This contract was 
based on an average plant power 
factor of 75 per cent. If plant 
power factor was raised above 75 
per cent, demand was reduced in 
billing by the ratio of 75 to the 


actual average power factor. Under 

the contract demand charge in dol- 
Dx0.75 

lars was equal to bata +50, 


pf 
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where D was the average monthly 
demand as read and pf is the new 
power factor. Thus, for example, 
if the power factor in Table I had 
been 100, the demand charge by 
the above equation would have 
been $323 instead of $414. 

An analysis of twelve consecutive 
monthly bills in Table II shows 
that this customer could save $60 
per month by raising his power 
factor to 90 per cent, $75 per 
month by raising it to 95 per cent 
and $90 per month by raising it to 
100 per cent. 

Studies were made with a graphic 
wattmeter and power-factor meters 
to determine how power factor 








Table I—Typical Month’s Power 
Bill—Before Correction 


Demand charge, kw.-hr. 
50 at $2 per month each $100.00 
314 at $1 per month each 314.00 


364 total at an av. P.F. of 0.677 





$414.00 
Kilowatt-hour charge, kw-hr. 
40,000 units at 0.013.. $520.00 
43,040 units at 0.009.. 387.00 
83,040 units total. . $907.36 
po eee $1,321.36 


om —____________ 
| rc ne ER ER RS 


varied throughout the day and how 
much corrective capacity would be 
required. Records for the heaviest 
day showed a maximum kva. de- 
mand of 434 at 75 per cent power 
factor, corresponding to an r.-kva. 
peak of 287. Since it would have 
required the full corrective capacity 
of a 375-hp. 80 per cent power- 
factor. synchronous motor to supply 
this peak r.-kva., and then for only 
an hour, it was not deemed eco- 
nomical to raise the power factor 
to 100 per cent. 

A 150-hp. induction motor used 
in this plant to drive a 100-kw., 
220-volt d.c. generator carried an 
average load of 80 kw. at 65 per 
cent power factor. By replacing the 
induction motor with a 150-hp. 80 
per cent power-factor synchronous 
motor the lagging 61 r.-kva. of the 
induction motor would be elimi- 
nated and 91 corrective reading 
r.-kva. would replace it, making a 
total reduction in plant r.-kva. of 
154. This reduction would cut the 
peak kva. from 434 to 352 and 
boost power factor well above 90 
per cent. 

[Continued on page 96] 
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Developing Load 





on Existing Rural Lines 


Problem presented by farms adjacent 
to rural lines, but not taking service, has been 


solved by the Alabama Power Company 


By E. C. EASTER 


Manager Rural and Towns Division, Alabama Power Company, Birmingham, Ala. 


N MOST rural communities of 

Alabama there are some fami- 

lies anxious for electric service. 
There are others who will voluntarily 
connect to the line if constructed, 
and the balance, which ordinarily 
represents from 60 to 80 per cent of 
the total, would like to see the lines 
built for their possible future con- 
venience, but are not immediately 
interested or are not in a position to 
have their houses wired and buy the 
fixtures and appliances required 
even for the limited uses of the 
service. 

Before the lines are constructed 
the citizens of the community who 
are anxious for the service can get 
their neighbors to sign petitions and 
applications for service, and it is 
therefore usually not difficult to get 
a large per cent of the total poten- 
tial customers to “sign up” for the 
service. 

However, to get the prospective 
customers connected to the line and 
using sufficient amounts of the serv- 
ice to make it economical to them 
and to the company is a more diffi- 
cult problem. A majority of the 
farms are occupied by tenants and 
the owners are usually hesitant about 
having the premises wired for serv- 
ice. 

The income of most of the own- 
ers is small and usually sufficiently 
uncertain to make them _ hesitant 
about spending money to have their 
houses wired and for the purchase of 
electrical equipment. Particularly 
during the spring and fall seasons 
the farmers are busy with their crops 
and are slow to take the time to have 
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their houses wired. And in many of 
the communities it is difficult to get 
wiring contractors to wire the occa- 
sional house in the country. In an 
effort to overcome those and other 
difficulties in obtaining the maximum 
possible number of customers on its 
rural lines the company introduced 
the following plan in the early part 
of 1936: 

The agricultural engineers of the 
company made a survey of the “non- 
customers” located on the existing 
rural lines for the purpose of mak- 
ing a record of those who were not 
using the service, with pertinent in- 
formation as to their circumstances, 
and to call to their attention that they 
could use electric service at a nomi- 


nal cost. For example, they talked 
up “lighting, iron and radio for 
about $2 per month,” and other uses 
in which the prospective custome: 
indicated an interest. 

Those surveys provided a system- 
atic plan of contacting all of the 
non-customers and resulted in a rec- 
ord of each which indicated whether 
or not he was then or probably would 
be a prospect for service. The records 
of each line surveyed were kept as a 
guide for future efforts in the soli- 
citation of customers. 

To encourage our agricultural en- 
gineers in their travels throughout 
the system, in the solicitation of po- 
tential customers located adjacent to 
existing lines, the company intro- 
duced the payment of commissions to 
the agricultural engineers for obtain- 
ing new customers on existing lines 
as follows: 

For each such rural customer. . $2.00 plus 
The following additional com- 

mission for each of the follow- 

ing appliances sold by any 

one (including dealers) to 


such new customer’ within 
three months after connection: 


NW OUOE SOU i cxaices Wa nenn 36/6 0.50 
Household refrigerator .. 1.00 
MME Gio os che Ga awoe sas 1.50 
Water heater ..... (ecien a 


An existing rural line is considered as 
one that has been in operation for three 
months or more. 

During the year 1936 there was a 
net increase of 2,206 customers on 
the company’s rural lines that were 
in operation at the beginning of the 
year. This represented an increase of 
22 per cent in the number of custom- 
ers on those lines. 

For the first nine months of 1937, 
2,188 new customers have been added 
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to the company’s existing lines, in- 
cluding those that were built in 1936 
and the first half of 1937, and there 
are approximately 3,000 prospective 
customers on the presently existing 
lines that we estimate can be added 
by a continuation of these efforts, 
provided economic conditions con- 
tinue at the present level. 


Use must be developed 


Particularly with the addition of 
a great number of rural customers, 
it is very important that their uses 
of electric service be developed to 
increase the value of the service to 
the customers and to the company. 

Years of experience have taught 
the utilities generally that the rural 
line load will not develop without 
(1) an aggressive program to famil- 
iarize the customers with the uses 
of electricity, (2) assistance in the 
solution of the problems involved 
in making profitable and _satisfac- 
tory applications, and (3) a sales 
program. 

Various plans have been tried, 
such as requiring customers to agree 
to purchase certain equipment before 
the lines are built, requiring the 
customers to guarantee an increased 
minimum bill on the theory that they 
will use up at least the energy al- 
lowed for the monthly minimum, 
and other provisions designed to 
assure an increased usage and at least 
a minimum revenue. 

However, in the end the customer 
is going to use electricity only for 
the purposes that he wants to and 
that he is able to afford, and the 
revenue that those uses will produce 
at the rate that is applicable is all 
that the utility can expect from the 
service. Therefore, the only way to 
develop increased uses by the cus- 
tomers and approach satisfactory 
revenues to the company is through 
constant and repeated contacts with 
the customers to develop their de- 
sires for practical, satisfactory and 
economical applications of electric 
service, and in many instances to 

issist them in making their electric 
service increase their incomes at least 
sufficiently to pay the monthly bill. 
Since 1926 the company has em- 
ployed these agricultural engineers 

conduct an educational and pro- 
motional program with the rural 
ustomers and has continuously in- 

eased the uses and value of electric 
service to the existing rural custom- 
ers, as indicated by the increase in 
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average annual kilowatt-hours per 
customer from 246 in 1926 to 1.206 
in 1936, an increase of 169 per cent. 
During the year 1936 the kilowatt- 
hour sales on rural lines in operation 
at the beginning of the year increased 
by 3,970,000 or 37.3 per cent. Aver- 
age use per customer increased 126 
kilowatt-hours, or 10.7 per cent. The 
revenue from those lines increased 
$114,000, or 23.5 per cent, and the 
average rate per kilowatt-hour de- 
clined 0.44 cent, or 9.8 per cent. 
With the rapid increase in rural 
customers and the growing distance 
from the company’s offices 
stores, the importance and difficulty 
of the promotional work is increas- 
ing. With the continuation of ex- 
tending service into the more thinly 
populated areas increased uses of the 
service are becoming more essential 
to successful rural electrification. 
In any consideration or survey of 
rural electrification in Alabama, par- 
ticularly if the performance is to be 


and 
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compared with performance else- 
where, certain factors which have 
influenced it must be kept in mind. 


Territory characteristics 
Alabama has many capable, efh- 
cient and progressive farmers, and 
within the past decade they have 


made remarkable advancement in 
improvement of farming practice, 


particularly in the development of 
more fertile soils, which are of ne- 
cessity essential to agricultural pros- 


perity. 
Despite this progress, however, 
there still remain certain factors 


Alabama agriculture 
which have tended to make general 
rural electrification difficult. Some of 
them are: 


pertaining to 


1. Alabama ranks 46th in farm income 
per capita, with $141 against a national 
average of $273.* 

2. According to the 1930 Census, 80.4 
per cent of the farms in the state were 
classed as cotton farms. There has not yet 
been developed any practical use of elec- 
trie service in connection 
with the production of 
cotton except the cotton 
gin, which requires heavy 
equipment with only sea- 
sonal operation. There- 
fore, the present use of 
electric service on the cot- 
ton farm is restricted to 
the home, and as the in- 
come of the cotton farmer 
has until the last year or 
two been so generally un- 
certain, such farmers are 
forced to carefully hus- 
band their cash resources. 


3. In 1935 only 30 per 
cent of the farms in Ala- 
bama were operated by 
the owners, and rural elec: 
trification is, of course, 


more difficult where the 
farms are operated by 
tenants. 


4. One-third of Alabama 
farms are operated by 
negroes, of which 87 per 
cent are tenants and share- 
croppers. In many counties 
of Alabama a majority of 
the farms are operated by 
negroes. 

Offsetting, in part, 
these conditions, which 
make rural electrifica- 
tion more difficult than 
in relatively thickly 
settled farming areas 
with a_ diversity of 
crops, are a long grow- 
ing season, abundant 
rainfall and a _ mild 
climate. 


* Maurice Levan, Harold 
G. Moulton and Clark 
Warburton in “America’s 
Capacity to Consume,” 
page 173 (Brookings In- 
stitute, Washington, D. C., 
1934). 
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At the close of June, 1937, Ala- 
bama Power Company was provid- 
ing service directly to consumers in 
594 cities, towns, villages and com- 
munities in 63 of the 67 counties of 
Alabama. Thirty-five of these had 
populations of 2,501 or over and 559 
are listed as having 2,500 or less 
inhabitants. 

The United States Bureau of the 
Census defines urban population as 
that residing in cities and other in- 
corporated places having 2,500 in- 
habitants or more; the remainder is 
rural. In June, 1937, of the 130,600 
retail customer meters served by Ala- 
bama Power Company, approxi- 
mately 51,000 or 39 per cent, were 
located outside of any incorporated 
place of 2,500 inhabitants or more 
and would, therefore, be classed as 
rural by the Census Bureau. 

However, the company’s definition 
of a rural line is generally “an elec- 
tric distribution line of 11,000 volts 
or less, not within the corporate lim- 
its of a municipality, which serves 
less than 20 customers per mile of 
pole line.” In June, 1937, Alabama 
Power Company was serving 19,571 
customers from 4,519 miles of rural 
lines, according to this definition. 

The growth of rural electrification 
on the Alabama Power Company 
system from 1923 through 1937 is 
indicated on the accompanying chart. 
It will be observed that within that 
period the company has constructed 
a total of 5,905 miles of rural lines, 
some of which have been transferred 
to “urban” classification and others 
sold to the TVA. Under this con- 


struction program it has extended 
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Rural lines under con- 
struction by Alabama 
Power Company. For pole 
hole digging, pole setting 
and other such tasks the 
company employs people 
residing in the locality of 
the construction job 





electric service to an average of 1,550 
additional rural customers annually. 
Present density of customers on 
rural lines is 4.33 customers per mile 
of line. 


Organized selling 


Prior to the construction of a line, 
at the community meeting usually 
held to explain the rates, uses of 
service, house wiring and other mat- 
ters pertaining to getting the service 
established are discussed with each 
individual at the time applications 
for service are signed. After the com- 
pletion of the line salesmen of the 
power company and dealers, particu- 
larly radio and refrigerator dealers, 
call on the new customers and make 
sales to those whose premises are 
ready and who are in a position to 
buy. After service has been available 
for about a year the customers have 
in most cases paid for the wiring, 
have become more familiar with the 
convenience of electric service and 
further intensive load-building efforts 
follow. 

The company advertises regularly 





in all weekly newspapers having a 
circulation among its rural custom- 
ers, distributes to selected lists spe- 
cial publications treating of the use 
of electricity on the farm and places 
all new rural customers’ names on 
a mailing list to receive literature on 
the various major devices. These 
names remain on the list until the 
equipment is purchased or until a 
request is received that the name be 
removed for some other reason. 

Field rural load development is 
conducted under the general super- 
vision of the agricultural engineers. 
They are familiar with the customers 
and the conditions in their communi- 
ties, have had several years’ study 
and experience in rural electrifica- 
tion and are familiar with the use of 
electric service generally, and _par- 
ticularly with the application of elec- 
tric service to farm conditions. They 
conduct community meetings men- 
tioned above where they explain, 
illustrate and demonstrate uses of 
electric services and discuss with in- 
dividual rural customers the possible 
additional uses of electric service. 
They do not sell any equipment or 
receive any commissions for equip- 
ment sold, but act as “consulting 
rural engineers” for farm customers, 
to assist them in obtaining and oper- 
ating their electrical equipment. They 
co-operate with independent dealer, 
the sales and field managers of the 
power company and give customers 
the necessary assistance in their se- 
lection of suitable equipment. Dur- 
ing 1936 Alabama Power Company’s 
agricultura] engineers conducted 150 
meetings in rural communities, at- 
tended by 10,000 persons. Personal 
contacts with individuals to explain 
the advantage of a general use of 
electric service were made with 3,047 
rural customers. 

In addition to the activities of the 
agricultural engineers, other classes 
of employees help in the develop- 
ment of load on the rural lines. 
Among them are the dealer co-opera- 
tive representatives, home econom- 
ists, lighting representatives, mer- 
chandise salesmen, refrigeration en- 
gineers, local managers, service men. 
members of construction crews, cashi- 
iers, meter readers. During 1936 
rural customers installed approxi- 
mately 1,596 household refrigera 
tors, 50 commercial refrigerators. 
597 electric ranges, 825 water 


pumps, 108 water heaters and num- 
[Continued on page 93 | 
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Short- lime Heating of 
Insulated Cables 


Economies may be achieved in choice of cables 


for short-time service by taking account of heat absorption 


and transfer — Methods and data are given 


By R. M. SENSINTAFFAR 


Electrical Engineering Design Section, U. S. Bureau of Reclamation, Denver 


EAVIER cable size than is 

necessary is often selected 

for short-time duty because 
the designer is not __ sufficiently 
familiar with characteristics of 
cables to choose the more econom- 
ical size. This article gives practi- 
cal information to enable a 
designer to select control cables for 
circuit breakers, cables subjected to 
intermittent loading or short cir- 
cuits, and similar cases with a 
reasonable degree of accuracy. 

Some designers in short-time cal- 
culations assume that all of the heat 
produced in the cable is absorbed 
by the copper and that none is con- 
ducted away. That such calcula- 
tions are inaccurate for long time 
periods will be shown, and conse- 
quently a larger cable than is nec- 
essary is the result of such assump- 
tion. 

The heat produced in a cable 
by the current it is carrying is partly 
absorbed by the cable and the bal- 
ance conducted away to the sur- 
rounding media, both being propor- 
tional to the temperature rise. 

Three charts have been devised to 
simplify calculations of short-time 
current-carrying capacities of cables, 
and by use of these, along with a 
few mathematical operations, such 
calculations can be made rapidly. 
The graphs are based on the solu- 
tion of the differential equations of 
the heat transfer. 

Values of the thermal capacity 
and time constants for cables in air 
are presented in Fig. 1. Thermal 
Capacity is represented by a, which 
is given in watt-hours per foot per 


Ei 
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CEM le Re ley: 
Wire Size in Circular-Mils 


_ Based on current-carrying capacities 
listed in National Electrical Code Hand- 
book. 


To derive values for ducts use approxi- 
mately one-eighth the charted values for B 
and four times the value of a; this makes k 
for ducts one-half the value of &k for air. 

The lower graph (marked “1/10 normal 
scale’) is for the purpose of obtaining 
values of B for small cable sizes by using 
the circular-milage scale for values of one- 
tenth its marked value and the B scale for 
ten times its marked value. 

The temperature rise in a cable for a 
period of time less than one minute can be 
ealculated with reasonable accuracy from 
either of the following equations: 


86=8o (I/Io)? Bt or 0—rel*t/60a 


in which @ is the temperature rise in degrees 
centigrade, produced by the current J in 
amperes during the time ¢ in minutes. 

For the first equation 00 is the permissible 
temperature rise produced by the normal 
current Jo, and is 15 deg. C and 21.6 deg. 
C. for N.E.C. rubber and varnished cloth 
cables, respectively, in air and approxi 
mately twice this for ducts. For the second 
equation r,. is the effective resistance in 
ohms per foot. The values of @ and B 
should be corrected if the cables are in 
ducts. 

These equations are chiefly adaptable to 
short-circuited cables. For instance, if a 
250,000-cire.mil N. E. C. rubber-insulated 
cable in air carries 1,000 amp. for ten 
seconds the temperature rise is 15 x 
(1,000/250)? x 0.091 x (10/60) or 0.000049 
x (1,000)? x (10/60) (60 x 0.0375), which 
equals 3.6 deg. C. rise. 


Fig. 1—Thermal capacity and time constants for 600-volt cables in air 


degree centigrade. The time con- 
stant, represented by 8B, is in 
reciprocal minutes and is the ratio 
of the heat-loss constant, repre- 
sented by & in watt-hours per foot 
per degree centigrade per minute, 
and the thermal capacity, that is 
B, equals k/a. 


The value of k has been calculated for 
rubber-insulated cables in air on the basis 
of the National Electrical Code Handbook, 
current-carrying capacities being 60 per 
cent of those necessary to produce a 41.7 
deg. C.. temperature rise above the sur- 
rounding air or a 15 deg. C. rise for nor- 
mal currents. The N.E.C. has established 
41.7 deg. C. or 75 deg. F. as the permis- 
sible temperature rise. 

The values of & for varnished cloth in- 
sulated cable, using current-carrying ca- 
pacities as listed by N.E.C., which are 72 
per cent of those necessary to produce a 


41.7 deg. C. temperature rise above the 


surrounding air, give approximately the 
same value of k as for rubber-insulated 
cable. 

The value of k calculated from several 
manufacturers’ bulletins, for cables in air 
using current capacities as 100 per cent of 
those necessary to produce the permissible 
temperature rise, is slightly higher than 
those calculated above, as would be ex- 
pected, since a factor safety is used by 
cable manufacturers to allow for over- 
loads and unusual operating conditions. 


In this article the value of k for 
ducts has been established as one- 
half the value of & for air. The basis 
for this is a number of calculations 
of actual duct conditions along with 
the author’s experience in heat dissi- 
pation characteristics of ducts which 
verifies this ratio closely enough for 
practical purposes. 

The value of a is for the copper 
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Fig. 2—Temperature rise of cables for 
periods longer than one minute 


Fig. 2—Three #0 scales are shown. One 


eables in air carrying currents as listed by N.E.C. which produces a 
15 deg. C. rise, one for rubber-insulated cables in ducts carrying cur- 





Fig. 3—Values of temperature drop for cables 
cooling in air and in ducts 


is for rubber-insulated Fig. 3—#c is given for cables in air for 6.—=40 deg. C. To obtain 
values of #c for other values of #0 multiply by ratio of new @c to the 
#0 given in above chart. 


To obtain values of #- for ducts use time 


i rents listed by N.E.C. which produces a 30 deg. rise approximately, scale marked “in ducts.’’ To obtain temperature drop for other sizes 
, and one seale for percentage rise which can be used for other values of cable interpolate on the basis of circular mils. 

4 of #0. The time scales corresponding must be used for air or for duct a SO eee 
} conditions due to the variation of k and B for air and ducts as men- other than normal temperature rise must be multiplied by (I/I*)? 



























































tioned previously. The small graph is for 


only, and therefore the same for all 
types of insulation. This permits a 
desirable factor of safety for loaded 
cables in air on account of the ab- 
sorption of heat by the insulation. 
and protective covering such as 
braid, lead, armor, etc. The value of 
a for the insulation of small high- 
voltage cables may be even larger 
than that for the copper. The 
weighted thermal capacity a of ducts 
varies considerably and the author 
has chosen a value of four as the 
approximate ratio of a for ducts to 
a for copper only. Since a is larger 
for cables in ducts than in air, both 
the heating and the cooling of the 
cables is retarded. If an approximate 
value of a is used the results of cal- 
culations of heating and cooling com- 
bined will be very close, because any 
errors in the calculation of the heat- 
ing will be rectified in the calcula- 
tion of the cooling. 

Temperature rise in cables for 
periods longer than one minute is 
given in Fig. 2. 

It will be noted that a dashed line 
has been placed tangent to the 500.- 
000-cire.mil cable. This line repre- 
sents the temperature rise in this 
cable if all of the heat produced had 
been absorbed by the copper, only. 
As mentioned before, and as is ob- 
vious from the graph, such calcula- 
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more accurate readings 


than are practical to obtain from the larger graph For currents 





circular mils 


tions are inaccurate for long time 
periods. 

The curves can be adapted to other 
types of cables by calculating the 
time constant B, which equals 
relo?/60a00, then correcting the two 
scales for the new conditions. For 
instance, if a class of insulation per- 
mits a 50 deg. C. rise, then for a 
particular cable the time constant B’ 
can be calculated. If ¢’ is the time, 
then in Fig. 2 use the time equal to 
B’t’/B, obtain the per cent rise and 
take this percentage of the 50 deg. 
C. permissible rise to get the rise in 
question. 


An illustrative problem 


Except that it shows temperature 
drops represented by 6, Fig. 3 is 
similar to Fig. 2. The @- and ¢ scales 
can be changed as in Fig. 2 to meet 
other types of cable with the same 
degree of accuracy. In using graphs 
it must be remembered to use the 
correct scale for duct or air condi- 
tions. For the cable sizes not given 
on the graph interpolate on the basis 
of circular-milage. 

To explain further the use of the 
graphs the following problem will 
be solved: To close a certain oil cir- 
cuit breaker the current required is 
300 amp. What size wire should be 
used if the operation doesn’t exceed 







To obtain 9 for other sizes of cables interpolate on the basis of 


two seconds? It is advisabie to take 
a period of time much longer than 
the actual closing operation, as in 
case of testing or trouble a number 
of repeated operations may be neces- 
sary. Therefore, eight minutes will 
be taken as the time, using N.E.C. 
rubber-insulated cables in ducts. Ar- 
bitrarily choose No. 1 cable, then 
from Fig. 2 normal current (100 
amp.) produces a rise of 4.1 deg. C.. 
and actual load current (300 amp.) 
produces a rise of 4.1  (300/100)’, 
or 37 deg. C. approximately, and the 
chosen cable size is appropriate as it 
has nearly the maximum _ permis- 
sible rise of 41.7 deg. C. If this cable 
were permitted to cool for 60 min- 
utes, from Fig. 3 the temperature 
drop would be to approximately 13 
deg. C. above the ambient tempera- 
ture. This would permit loading 
again for five minutes if the tempera- 
ture rise is limited to 41.7 deg. C., 
as is the case for the N.E.C. This is 
obtained by finding the time required 
to heat the cable to 13 deg. C., which 
is 13/(300/100)2 or 1.45 deg. C. for 
normal current and is about four 
minutes. The time required to heat 
the cable up to a 41.7 deg. C. rise 's 
similarly 4.64 deg. C. for normal 
current or nine minutes, and the di!- 
ference between nine minutes and 
four minutes is five minutes. 
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ITH a revenue of $187,296,- 

300 and a generated output 

of 9,314,573 000 kw.-hr., op- 
erations of the electric light and 
power industry during November 
surpassed all previous figures for 
that month. But the margin over a 
year ago was smaller than heretofore: 
revenue increased 3.5 per cent and 
output only 1.5 per cent, whereas as 
recently as August the gains were 
7.3 and 10.2 per cent respectively. 

It should be noted that in these 
figures, reported by the Edison Elec- 
tric Institute, comparisons — begin- 
ning with October are based on a 
revised monthly series which gives 
the revenue for that month in 1936 
as $177,392.700 and the production 
as 9.596.629.000 kw.-hr. The re- 
vised November figures become 
$180,906.200 and  9,175.795.000 
kw.-hr. 

Both revenue and output, particu- 
larly the latter, reflect the recession 
in industrial activity. The  break- 
down of sales by classes of service 
shows this in detail. 


Industrial consumption falls 


The gain over a year ago in sales 
to domestic customers, 12.1 per cent, 
was approximately the same as in 
October and only moderately less 
than in the best months of the year. 
Small commercial sales at 13.5 per 
ent are holding up even better. But 
sales to wholesale consumers, chiefly 
for industrial power, have been de- 
clining month by month and in No- 
vember were 17 per cent less than 
in August. Compared with 1936 a 
gain of 13 per cent in August was 
succeeded by 9.6 in September, 2.9 
in October and by a loss of 4.3 per 

ent in November. This decline in 
the largest item and in some others 

ut the increase in total sales to two 
per cent over a year ago. 

Average sales per domestic cus- 
‘omer continue to climb and rates 
to fall. For the twelve-month 
period the former were 799 kw.-hr., 

9.5 per cent greater than in the 
like period a year ago; the average 
rate dropped 6.4 per cent to 4.40 
cents and the average monthly bill 
increased only 2.4 per cent to $2.93. 
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evenue 3.5% Over Year Ago 


November continues lead over 1936, but by a 
decreasing margin — Rising domestic use con- 
trasts with the decline in wholesale power 
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Table I—Monthly Revenue from Ultimate Consumers and Energy 
Output of the Electric Light and Power Industry 


Compared with Corresponding Month of Previous Year 





Energy Generated, Millions of Kw.-Hr.* 
Revenue from 


























Month Ultimate Consumerst 
1937 Total Hydro Fuel 
| Thousands | Per Cent Per Cent Per Cent Per Cent 
| of Dollars Inc. Gen. Inc. Gen. Inc. Gen. Inc. 
November. oo) 10906 +3.5 9,315 + 1.5 3,416 +12.9 5,899 — 4.1 
CONGRESS 6 «ices 186 ,456 +5.1 9,910 + 3.3 3,086 + 0.1 6,824 + 4.8 
September....... 186 , 847 +6.4 9,754 + 6.4 2,947 + 7.5 6,807 + 5.9 
pS reer 182 ,057 +7.3 10,099 +10.2 3,028 +10.3 7,071 +10.3 


| | 





_ * By courtesy of Federal Power Commission, with deductions for certain plants not considered electric 
light and power enterprises. t Edison Electric Institute. 


Table I]—Allocation of Energy by Classes of Service, 1937 


Compared with Corresponding Month of Previous Year (Edison Electric Institute) 








| November October September 
Class of Service 








Millions | Per Cent | Millions | Per Cent | Millions | Per Cent 
of Kw.-Hr.} Inc. lof Kw.-Hr.| Inc. of Kw.-Hr. Ine. 














Total for distribution*............ 9,536 + 2.6 10,123 + 4.8 9,983 + 7.8 
Lost in transmission, etc........ 1,368 + 6.7 1,615 - 0.1 1,278 — 5.5 
Sold to ultimate consumers........ 8,167 + 2.0 8,508 + 5.7 8,705 +10.0 
Is ac aula a sda wide ua ta 1,614 +12.1 1,520 +12.5 1,478 +17.2 
Com’'I, small light and power... . 1,600 | +13.5 | 1,552 +13.2 1,586 +13.1 
Com’'l, large light and power.... 4,201 — 4.3 4,712 + 2.9 4,977 + 9.6 
Municipal street lighting........ 199 — 3.4 188 — 4.6 167 —14.9 
Rail ways — street, interurban... 370 — 2.3 355 — 1.5 326 — 3.7 
Railroads — electrified steam... . 104 | — 4.7 104 — 2.4 97 — 2.1 
Municipal and miscellaneous... . 79 | + 1.2 77 — 3.9 74 + 0.6 





* Generated, purchased from other sources, imported, less energy used in rail way and other departments. 
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What Kind of an Airing 
Will TVA Get? 


VA is about to be aired. Who will do the airing 
Ths what the investigation will cover, however, 
is still uncertain. Senator George Norris, known as 
the father of TVA and as an opponent of private utility 
ownership, would have the Federal Trade Commission 
investigate the differences between the members of the 
TVA board and the activities of the power companies 
affecting the Authority. Representative May, on the 
other hand, would have the Military Affairs Commit- 
tee make a searching investigation of the numerous 
charges that have been made frequently against TVA 
activities. 

It should be obvious that the Norris program 
would be nothing more than a white washing of TVA, 
spattering more mud on the utilities, and largely for 
the purpose of removing from the board its chairman, 
Dr. Arthur E. Morgan, who has consistently insisted 
on fair play and unprejudiced action. The proposal 
of Mr. May is definitely one of determining the facts 
regarding TVA, either proving or disproving the 
charges against the Authority so that the public may 
know the facts and so that any abuses that might exist 
can be corrected. 


The Administration has repeatedly insisted that 
business that is fairly conducted need not fear investi- 
gation. Is it willing to take some of its own medicine? 
Now that the legal status of the Authority has been 
determined, a broad investigation by an impartial com- 
mittee is necessary to remove any possible stigma 
against this government power agency so that the mil- 
lions invested in the project may be utilized produc- 
tively, and in addition so that there may be assurance 
that further expenditures of public funds for new un- 
dertakings in this project at this time is fully warranted. 

On the other hand, if the investigation is not truly 
to determine the merits, acts and policy of TVA, 
it would be much better to abandon it than to engage 
in the spectacle of a mud-slinging, character-besmirch- 
ing trial where judge, jury and prosecutor are one and 
the same. 
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Demand Proof 


LESS some unforeseen change in rate philoso- 
l phy takes place the demand meter is destined to 
occupy an even larger place than it now does simply 
because some demands are being obtained by other 
methods. Despite the added cost of the installation 
there is the definite gain from metering separately and 
equitably the two major costs of rendering service to 
users whose load factors are inherently different and 
for whom the mere watt-hour meter gives only the 
consumption aspect of the incurred costs. 

Nevertheless there are certain aspects of the bill- 
ing phase of the demand problem that have left some 
improvement to be desired. The watt-hour meter car- 
ries a continuing unobliterated record that always 
affords the chance to go back and satisfy the customer 
that imagined discrepancies can be explained away 
by the facts. The garden variety of demand meter. 
when the demand pointer is reset, washes out the 
reading of the last period and starts afresh on the ensu- 
ing one. That comes about because demand is an 
integrated semi-instantaneous indication, whereas kilo- 
watt-hours are inherently cumulative in nature. 

One logical means of converting demand registra- 
tion to a plane comparable to cumulative watt-hours 
is thus to place a cumulative set of dials on the demand 
element of the metering installation. At the urge of 
W. C. Wagner all the meter manufacturers have pro- 
vided such an adjunct and he reports in this issue 
that it is working out well. The Philadelphia Com- 
pany gave adequate consideration to alternative ways 
of attaining wholly satisfactory billing relations with 
demand customers, but discarded, among others, the 
practice of photographing the meter indications for 
the billing record. Possibly some one can still demon- 
strate that a photographic record is comparably eco- 
nomical and effective in satisfying the user that the 
recorded demand was indisputably what the meter 
reader found it to be and the bill subsequently said 
it was. 


New Aspect to 


Diesel Competition 
NNOUNCEMENT last week by General Motors 


that it was entering the small, low-weight Diesel 
field in a big way caused many utility commercial men 
to give thoughtful consideration to the prospects for 
intensive competition from this direction. Diesel com- 
petition is not new, but the mere fact that the largest 
merchandising organization in the United States has 
decided to enter this field presupposes two things: One. 
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that the company had made an exhaustive study of the 
potential of the market and had found it attractive, 
and, two, that it was a market susceptible to a mer- 
chandising attack through an extensive dealer organiza- 
tion. 

Under such circumstances the power companies 
are bound to meet a new order of Diesel competition. 
Nor will it be easy, because it will spring up in more 
places. So far it has not been difficult to meet a case 
of competitive power where the utility knew about the 
situation in time. With a wide-flung organization 
merchandising Diesels it is going to be much more dif- 
ficult to know about each individual situation in time. 

Strictly on the basis of fuel oil cost versus utility 
rate, the Diesel can put up an attractive picture to a 
prospect. It is essential, therefore, that customers be 
shown what constitutes cost and service. There is 
nothing in the way of competitive power that can be 
as economical for the customer as central station serv- 
ice. The customer, however, is not fully cognizant of 
all of the factors involved and until he is he can be 
easily misled by sales presentations that ignore all 
of the elements of cost and service. 

A year ago a national power advertising program 
was proposed to acquaint the customers with the full 
significance of central station service. With this new 
element in the competitive field such a publicity pro- 
gram becomes more important than ever. The time 
to lock the barn door is before the horse is stolen. 


Fuse Standardization 
in Process 


HERE is very definite function for fuses to per- 
in on power systems and they have steadily 
developed in the direction of greater usefulness as 
conditions demanded progress. Those conditions all 
center on maximum reliability of service to‘ the utili- 
ty's customers. Apparatus must be protected against 
lightning and against internal faults and external 
faults that would cause damage. But this protective 
gain must be obtained with the sustained interrup- 
tion of only as small a section of served area as pos- 
sible so that customer contentment will not be ruffled. 
The repeater-reclosing functions are a big step in that 
direction, but there still is left the question of optimum 
correlation of current-time speeds and characteristics 
{ a whole gamut of graduated sizes of fuse links. 

At the moment, the fuse manufacturers are dis- 
cussing the standardization of fuses and the dominant 
unsettled question seems to be whether to provide a 
sin«le series of ratings rather than to include some of 


the fast and slow types which have been encouraged 
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by some utility users. In publishing the current article 
by Mr. Brooke, ELEctRIcAL Wor.p believes that the 
one manufacturer’s considerations there expressed 
are typical of what every manufacturer confronts when 
he is called upon to provide almost any technical prod- 
uct in various sizes and performance characteristics. 
It is the hope, therefore, that this presentation will be 
helpful in reconciling the needs of users and makers 
wherever they differ. 

Certainly there is no question that utility engi- 
neers want the current-time ratings of fuses clarified 
as soon as possible and it should be helpful to them 
to see what a manufacturer is up against when he 
tries to satisfy the odd requirements stipulated by 
some users as well as those that have been advanced 
toward some unity by utility committee discussions. 


“I Refuse to Pay a Bribe” 


FEW days ago citizens of Miami, Fla., opening 
A tixit daily newspapers were startled to read 
page-length advertisements with the heading “I Refuse 
to Pay a Bribe.” Even more startling was the fact 
that the signature to the advertisement was that of 
Bryan C. Hanks, president of Florida Power & Light 
Company. 

Moving with unprecedented speed, a grand jury 
has already returned indictments against the mayor, 
two city commissioners of Miami and their “rate ex- 
pert” for seeking a pay-off of $150,000 to vote for and 
ratify an agreement already reached to adjust a pend- 
ing rate case. 

In these troublous days, when politicians of high 
and low estate are so prone to vilify utility companies 
and ride them as a hobby-horse for a splurge into 
public office, the courage of this local president of a 
local utility company is indeed refreshing. 

In our opinion, Mr. Hanks has rendered a great 
service to the people of Miami in exposing the barriers 
to reasonable rates which may be introduced by self- 
styled servants of the people. At the same time Mr. 
Hanks has rendered a great service to the executives 
and general forces of operating companies all over 
the United States in pointing out a most practical and 
effective way of dealing with the political racketeer 
who spouts about exorbitant utility rates one minute 
and the next is demanding a bribe from the local com- 
pany as his price for permitting a logical and fair 
settlement of a utility controversy to be carried to a 
satisfactory conclusion. 

This Miami “incident” will bring a new wave of 
encouragement to the men and women of the public 


utility industry for it reinvests the words “public 
service company” with their proper significance. 
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Willkie Proposal 


Strips Camouflage 


This noted journalist gives his per- 
sonal comments and interpretations on 
current happenings affecting the elec- 
trical industry. His background and his 
location ut Washington make his 
thoughts informative and interesting 
even though all may not agree with him 


RCHIDS to Wendell L. Will- 
() kie! In fact, the president 
of the Commonwealth & 
Southern is entitled to a shower, in 
which every utility official and se- 
curity holder in America should par- 
ticipate. Meanwhile, as a result of 
his suggestion that the United States 
government buy all the privately 
owned utility plants in the TVA ter- 
ritory, and, even more important, 
of his suggestion of the machinery 
for determining the price, he is be- 
ing applauded from one end of the 
country to the other by a lot of other 
folks. 

People who don’t believe in gov- 
ernment ownership. People who be- 
lieve the government wastes the peo- 
ple’s money every time it does a job 
which really should have some one 
running it who would lose his shirt 
if it failed. Some one not only 
watching the costs, but compelled to 
be sure all the time that the cus- 
tomers really want what he is dishing 
out! 

The beauty of Willkie’s suggestion 
is that it compels straight thinking. 
It strips away the camouflage. Win, 
lose or draw. the net result will be 
that even the average radio listener, 
whose mental age is computed very 
low indeed by some spending their 
money for radio advertising, will be- 
gin to suspect that all is not gold 
that glitters, even when it has the 
New Deal brand. 

Here in Washington among the 
New Dealers. among the middle of 
the roaders and among the Demo- 
crats who go along with the White 
House for political reasons, nobody 
likes the Willkie proposal. Yet it is 
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exceedingly difficult for them to criti- 
cise it! Which makes a very unpala- 
table combination. Perhaps the best 
illustration is a word that most of 
the copy readers put on the news- 
paper stories of David E. Lilien- 
thal’s answer to Willkie. It was the 
ace government ownership and yard- 
stick advocates word “radical” 
which the headline writers picked. 
And even to those who agree with 
Lilienthal it is just a little bit amus- 
ing for him to attack something 
because it is “radical.” 

If Mr. Willkie had not been un- 
kind enough to propose a board, or 
rather how the board should be se- 
lected, which would determine the 
price to be paid the owners of the 
utilities by the government, he would 
have invited a barrage of criticism. 
There would have been lots of talk 
about asking the government to pay 
for “water” and “air,” plenty of 
speeches by the Norrises and Ran- 
kins about Wall street financing, ete. 

But the head of Commonwealth 
& Southern has apparently learned 
something about Washington, about 
the New Deal and about politics dur- 
ing his long controversy with TVA. 
So he went at this problem, for- 
tunately, not as a shrewd business 
man, but as a molder of public opin- 
ion, with far more thought to the 
public reaction to what he was doing 
than to whether it was smart business 
or not. In fact, there should have 
been, and probably was, a sympa- 
thetic gleam of appreciation in the 
eye of Franklin D. Roosevelt when 
he read it! And why not? Roose- 
velt has certainly given Willkie a lot 
of training! 

For it is very hard for a radical 
to criticise the idea of a board com- 
posed of three men, one to be ap- 
pointed by the company, one by 
President Roosevelt and the third by 
the Supreme Court! Especially now 
that the high bench has a liberal 


majority. And especially as Hugo 





O©Harris & Ewing 


L. Black, for years chief anti-utility 
witch burner of them all, is one of 
the nine old men. Remember Black? 
He’s the fellow so anxious to get 
something on the utilities that he had 
his agents read all the private tele- 
grams in and out of Washington 
during a period of months covering 
the drive against the utility holding 
company death sentence. 

Actually, of course, this sort of 
thing is not what the more rabid 
utility baiters want at all. The frank- 
est of them, John Rankin of Missis- 
sippi, has frankly expressed his idea 
of the price which should be paid 
any privately owned utility when the 
government takes it over: Second- 
hand value for physical property. 
nothing for good will, nothing for 
franchises, nothing for the brains 
and shrewd management which may 
have entered into it. 

Rankin and Norris know perfectly 
well that the board appointed by the 
Willkie formula would be more lib- 
eral than that. So they don’t like it. 
But to say openly that they disap- 
prove the idea, are sure that they 
would not agree with the findings of 
such a board—that is just a little 
dangerous. The Willkie idea sounds 
very fair to the country, even to gov- 
ernment ownership advocates.  !n 
fact, it sounds to many of them as 
though Willkie were giving away his 
shirt in advance, in which precise 
point lies its chief merit. 

It was not the proposal one busi 
ness man would make to another. !! 

[Continued on page “>| 
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OF THE WEEK 


Validity of Entire Power Program 
of TVA Upheld by Federal Court 


Unanimous decision rules that government has right to sell power in 
competition with utilities — Finds Authority not exceeding statutory 
powers — Power companies plan appeal to Supreme Court 


Unanimous decision upholding the 
constitutionality of the Tennessee Val- 
ley Authority and its power program 
was rendered by a three-judge federal 
court in Chattanooga, Tenn., last 
week. 

The injunction suit by eighteen 
southeastern utilities which challenged 
the legality of the TVA act on the 
grounds that the Authority’s power 
program and its low rates would de- 
stroy them, rendering property worth- 
less without just compensation, was 
dismissed by the court. 


Utilities have no immunity 


The court ruled that the utilities 
“have no immunity from lawful com- 
petition, even if their business be 
curtailed or destroyed.” 

Attorneys for the utilities announced 
that an immediate appeal will be 
made to the Supreme Court. Indica- 
tions are that the appeal could be 
argued and a decision given before 
the court adjourns zbout June 1. 

The 8,000-word decision, read by 
Presiding Judge Florence Allen of the 
Sixth Circuit Court of Appeals, and 
concurred in by District Federal 
Judges John J. Gore and John D. 
Martin of Tennessee, stated that 
“since none of the complainants claims 
to operate under an exclusive fran- 
chise, no fraud, malice, coercion or 
conspiracy exists; since the Authority 
is not exceeding its statutory powers 
and since the statute is constitutional. 
the competition with these complain- 
ants is lawful.” 

The court held that the ruling of 
the Supreme Court in the Alabama 
Power cases against PWA_ power 
loans and grants squarely applies to 
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the TVA suit. In the PWA cases the 
court rules that since the utilities did 
not have exclusive franchises the 
municipalities could set up compet- 
ing plants, and that it mattered not 
where the municipalities got the 
money for the plants. 


Dams held lawful 


Discussing the extensive program 
of the TVA in building power dams, 
the court ruled that in each instance 
the waters released would find their 
way to the Wilson Dam at Muscle 
Shoals and thereby aid navigation. On 
this basis the dams of the TVA were 
constitutional. “They release water 
to Wilson, and thus aid in the genera- 
tion of power at Wilson.” the court 
rules. The legality of power produc- 
tion at Wilson was upheld by the 
Supreme Court in the Ashwander 
case. 

The court ruled: 


Each of the dams constructed, in proc- 
ess of construction and proposed for the 
TVA system, while varying somewhat in 
use, as hereafter se: forth, is a unit of 
an integrated multiple-purpose project, 
the system being designed for co-ordinated 
use of the full benefits of the river along 
the lines of navigation, flood control, na- 
tional defense and power development. 

Wherever water falls power is created, 
and one of the express purposes of the 
TVA statutes is that hydro-electric power 
so created shall be sold to assist in liquidat- 
ing the cost of the project. This is in 
line with the general development of the 
conservation movement from 1908 to the 
present, as it relates to streams. 


In discussing charges of the utilities 
in their complaint, the court said: 

The bill charges a conspiracy to injure 
or destroy the complainant’s business, to 


compete unlawfully. to breach the com- 
plainants’ existing contracts with their 


customers, to compel and coerce com- 
plainants to sell their plants at distress 
figures. 

It charges that the TVA has conspired 
with and practiced coercion upon munici- 
palities and co-operatives to compel them 
to set up their own distribution systems 
for the purpose of selling TVA power at 
retail. 

If the record had substantiated the al- 
legations of the bill, grave questions would 
have been presented. But these allega- 
tions have not been established. . . . 


Finds no coercion 


Since complainants have not sold, they 
have not been coerced to sell their prop- 
erties, and the negotiations for sale pre- 
sented in this record do not evidence acts 
deemed coercion under settled legal prin- 
ciples. No malice in law is shown on 
this record. The motive of officials who 
execute a law is immaterial, even though 
accompanied by a wrongful purpose. 

Neither has unlawful competition been 
proved. The attempt to show that the 
Authority has endeavored to persuade 
complainants’ customers to breach their 
existing contracts for purchase of power 
from complainants has totally failed. 

In every case where a customer of the 
complainants has been lost to the Author- 
ity, the cause has been no unlawful com- 
petition, but the lawful allurement of sub- 
stantially lower prices. .. . 

No fraudulent attempt has been made 
to secure complainants’ markets. What- 
ever compulsion exists is the inevitable 
compulsion exercised by the fact that a 
competitor sells at lower rates than com- 
plainants. 

But if the operation of the TVA is 
legal, the complainants have no _ legal 
rights not to be subjected to such com- 
petition even though it curtail or destroy 
their business. 

The court also held that the statute 
specifically required that generation of 
power be incidental to the exercise of 
constitutional powers. The court also 
held that the sale of power by TVA was 
a government function of disposing of its 
property, was lawful and is not entering 
into private business. 


The court further held that “the 
government has an equal right to sell 
hydro-electric power, lawfully created, 
in competition with a private utility. 
There is no constitutional authority 
which denies the government the right 
to seek a wider market and the trans- 
mission and distribution lines erected 
are a proper facility for conveying 
the property of the United States to 
the market.” 
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Political Uncertainty Is Hindering 


Expansion of Capital, A.LE.E. Told 


Head of Brookings Institution sees economic activity hinging on clear- 


ing of political skies in address at winter convention of A. I. E. E. in 
New York — Gano Dunn awarded Edison Medal 


If the political skies could be 
cleared and agreements be reached 
with respect to a few major issues 
now confronting business and the gov- 
ernment the foundations would be laid 
for a period of remarkable economic 
activity in the rehabilitation and in 
the expansion of new capital and dur- 
able consumer goods, declared Dr. 
H. G. Moulton, president the Brook- 
ings Institution, Washington, D. C., 
this week. 

Speaking Wednesday morning at 
the general session of the winter con- 
vention of the American Institute of 
Electrical Engineers in New York 
City, Dr. Moulton said that in view of 
the uncertainty shrouding the immedi- 
ate outlook confident prediction with 
respect even to the next few months 
was unwarranted. Early last April 
Dr. Moulton forecast the present busi- 
ness recession and discussed its con- 
tributing factors. 

While Dr. Moulton believed that re- 
covery in the consumer industries 
might be brought about by such fac- 
tors as the working off of excess in- 
ventories and the decline in prices of 
raw materials, stimulated, perhaps, by 
government spending. He declared 


A.LE.E. OPENS CONVENTION—Among 
the electrical engineers attending the 
first day’s sessions of the winter con- 
vention of the American Institute of 
Electrical Engineers in New York City 
this week were these: Top center, left 
to right—Mark Eldredge, Memphis Power 
& Light, and I. Melville Stein, Leeds & 
Northrup. Bottom, left to right—Charles 
Gordon, American Transit Association; 





that expansion in capital. enterprise 
depended on “the re-establishment of 
confidence with respect to the future 
of the capitalistic system.” 

“If there seems to be a real pos- 
sibility that we are to embark upon 
a new and intensified program of gov- 
ernmental regulation and control, the 
objectives of which appear ill-defined 
and contradictory, we cannot expect 
the risks of expanding enterprise to be 
assumed either by business enterpris- 
ers in quest of profits or by individual 
investors looking for safe  invest- 
ments,” Dr. Moulton held. 

Preceding Dr. Moulton’s address, 
the Alfred Noble Prize was awarded 
to Dr. G. M. L. Sommerman, research 
engineer American Steel & Wire Com- 
pany, Worcester, Mass., by Dr. Robert 
Ridgway, past-president of the Ameri- 
can Society of Civil Engineers. The 








award, given each year for the best 
technical paper presented by a mem- 
ber of one of the four founder engi- 
neering societies, has been made for 
six years; Dr. Sommerman is the third 
electrical engineer to receive the 
award. 

The A.LE.E. Edison Medal for 1937 
was awarded Wednesday evening to 
Gano Dunn, president J. G. White En- 
gineering Company, New York, N. Y.., 
“for distinguished contributions in ex- 
tending the science and art of electri- 
cal engineering, in the administration 
of great engineering works and for 
inspiring leadership in the profes- 
sion.” Following the presentation, 
Stephen F. Voorhees, senior partner 
of Voorhees, Gmelin & Walker, deliv- 
ered an illustrated lecture on the New 
York World’s Fair of 1939. 


Inspection Trip 


Aside from the general session, the 
Edison Medal presentation and _six- 
teen technical conferences, five con- 
ferences were held during the conven- 
tion week, at which the speakers in- 
formally discussed education, radia- 
tion fields, sound and vibration meas- 
urements, linear networks and defini- 
tions. At the conference on sound 
and vibration measurements the dis- 
cussion centered around developments 
of standards of measurements. 

Prominent among the _ inspection 
trips scheduled for the week were 
those to view the recent modernization 
of the Waterside generating station of 
Consolidated Edison Company of New 
York, Inc., to the Okonite-Callender 
Cable Company, Paterson, N. J., and 





S. B. Cooper, Westinghouse Electric & 
Manufacturing; C. M. Davis, General 
Electric; Thomas Fitzgerald, Pittsburgh 
Railways, and G. I. Wright, Westinghouse, 
all of whom spoke at the opening ses- 
sion of a symposium on modern electric 
vehicles, at which Mr. Wright presided. 
Bottom, right, 1]. to r—C. R. Jones, West- 
inghouse; T. E. Barton, General Electric, 
and I. E. Moultrop, Boston Edison 
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to Westinghouse Electric & Manufac- 
turing Company’s meter works at New- 
ark, N. J. 

Attendance at the convention ap- 
peared to break previous records, as 
an attendance of more than 1,000 was 
reported through the second day, 
which was well ahead of last year’s 
gathering. 


Pacific Gas Plans 


$15,000,000 Issue 


Pacific Gas & Electric Company has 
filed with the California Railroad Com- 
mission an application for authority to 
issue $15,000,000 par value of its first 
and refunding mortgage, series I, 3} 
per cent bonds, maturing June 1, 1966. 
This is the first time in six years that 
the company has entered the market 
for new capital. In the intervening 
period the company’s fixed charges 
have been reduced by a series of bond 
refunding operations, culminating with 
the sale in 1935 and 1936 of an ag- 
gregate of $250,000,000 first and re- 
funding mortgage bonds, bearing cou- 
pons of 4 per cent, 33 per cent and 
34 per cent. 

The purpose of the new issue, ac- 
cording to J. B. Black, president, is to 
replenish working capital and provide 
additional funds for construction pur- 
poses, 

Preliminary estimates indicate that 
the company’s gross expenditures for 
additions and betterments to its proper- 
ties during 1938 will be in excess of 
the $21,000,000 spent for this purpose 
in 1937, and will involve the largest 
outlay in any year since 1931. 

Major items in the construction bud- 
get include the completion of work 
now in progress at Station C, Oak- 
land, which will add 54,000 kw. of 
steam-electric generating capacity at 
a cost of approximately $5,250,000; 
and the installation of two additional 
44,000 kw. steam-electric plants, each 
costing approximately $5,000,000, at the 
Avon and Martinez plants, respectively, 
of the Tidewater-Associated and Shell 
Oil companies. 

In addition, there are a large num- 
ber of additions to transmission and 
distribution facilities under way or pro- 
vided for, involving in the aggregate 
the expenditure of several millions of 
dollars. 


Plans Plant Improvements 


Decatur (Ind.) light and power 
plant is planning a $12,000 to $15,000 
improvement program to the distribu- 
tion system, to take care of the grow- 
ing needs of consumers in both the 
residential and business sections. 
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Civil Engineers Talk Power Costs 
at Annual Convention in New York 


Page asks for calm approach to power question and Mead terms 
“yardstick” plants “fantastic” as utility, consulting and federal engi- 


neers discuss relative costs of steam- and hydro-generated energy 


A calm consideration by engineers 
of the power question was asked by 
John C. Page, commissioner U. S. 
Bureau of Reclamation, at the sympo- 
sium on power costs during the annual 
convention of the American Society 
of Civil Engineers, held last week in 
New York City. 

In his paper, read in his absence by 
L. N. McClellan, chief electrical engi- 
neer with the bureau at Denver, Colo.. 
Mr. Page asked: “If the profession 
accepts, as I believe it must, the idea 
that such projects as _ Bonneville. 
Boulder, Grand Coulee, Shasta and 
other dams must be built, has not the 
time come for the engineering profes- 
sion to approach them calmly so as 
to appraise their benefits soundly as 
power and as conservation projects?” 


Mecd attacks “yardsticks”’ 


The so-called “yardstick” plants 
were sharply criticised by Daniel W. 
Mead, past-president of the society 
and a consulting engineer in Madison, 
Wis., who characterized them as 
“purely fantastic and actually mean- 
ingless except to the man who as- 
sumes that the cost of power plants 
and of power generation is simple, 
and of such uniform and constant 
character under all _ circumstances 
that a criterion can easily be 
established.” 

U. S. attorneys in the TVA case 
stated that the federal government 
can, if Congress so directs, furnish 
power for nothing, Mr. Mead said. 
“This is doubtless so, but in so doing 
they can scarcely expect engineers, 
or even the public, to accept such 
prices as a fair and honest ‘yard- 
stick’ for public utility prices,” he 
continued. 

Mr. Mead declared that it was im- 
possible to establish a fair and just 
measurement of what power will cost 
or the fair and equitable price at 
which it should be reasonably sold 
except by considering the individual 
circumstances of construction and 
operation. 

Continued improvements in_ the 
economic performance of plants gen- 
erating energy from fuel were seen 
by Dr. C. F. Hirshfeld, chief of re- 
search, and R. M. Van Dusen, re- 
search department, Detroit Edison 
Company, who said: “Half the pres- 


ent fuel consumption per unit of 
output with no increase in _ fixed 
charges per unit of capacity is the 
present prospect for the not-too- 
distant future.” 


Survey of hydro plants 


Cost and other supporting data, as 
obtained for 57 hydro plants, from 
both the federal government and utili- 
ties were presented by Prof. H. K. 
Barrows, Massachusetts Institute of 
Technology. Fifteen of these plants 
are in the East, fifteen in the Central 
and Southern states and 27 in the 
West; with one exception, they have 


been built since 1920. Individual 
plants vary over the following 
ranges: 
Plant capacity, kw.. 400 to 252,000 
PRO RG he wa ae as 12 to 2,561 
Yearly output, mil- 

lion kw.-hr. 1.5 to 1,300 
Pree GONE s occ ins $91,000 to $50,450,000 
Cost per kw. of ca- 

eae $95 to $479 
Cost per’ kw.-hr., 

cents nace idea 0.16 to 3.74 


The 57 plants have a total capacity 
of about 2,250,000 kw.; they cost 
about $385,000,000, or an average of 
$171 per kw. Their total output is 
about 9.5 billion kw.-hr., about one- 
fourth of the total U. S. public utility 
hydro output for 1936, at an average 
cost of 0.44 cent per kilowatt-hour. 

With costs adjusted to an approxi- 
mate capaeity factor of 0.5, costs per 
kilowatt-hour range as follows: 


Head, Ft Cost per Kw.-Hr., Cents 
Under 100..... 0.2 to 1.2 
RON bok ira we we 0.3 to 1,1 
i a ee 0.25 to 0.55 


Operation and maintenance costs added 
only slightly to hydro power costs. 


A study on the financial operation 
of the Grand Coulee project indicated 
that the cost of firm energy delivered 
at the high-voltage bus at Grand 
Coulee power plant will be 2.25 mills 
per kilowatt-hour if repayment of 
the cost of the irrigation development 
to the extent of about $243,000,000 is 
included in the power rate base, said 
L. N. McClellan, in the discussion of 
Professor Barrows’ paper. 


Whitman criticises TV A 

Ezra B. Whitman, consulting engi- 
neer of Baltimore, Md., held that no 
private company would have under- 
taken the TVA development without 
having first made studies as to how 
the power could be absorbed by the 
available market, in the same way 
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that studies were made in connection 
with the Conowingo plant of the 
Philadelphia Electric Company. 

Mr. Whitman, a former member of 
the Maryland Public Service Com- 
mission, expressed the belief that if 
the government and private utilities 
would sit down together and work 
out a plan for the economical utiliza- 
tion of their combined power plants it 
would be possible to serve the terri- 
tory not only to the advantage of 
the customers, but also in such a 
way that the investments of the private 
companies would not be destroyed. 
However, he said that if TVA should 
take from the private companies such 
cities as Knoxville, Chattanooga. 
Nashville, Memphis and Birmingham. 
a great majority of the private plants 
now serving these communities would 
be rendered useless and the _ invest- 
ments of security holders in these 
companies would be destroyed. 

Maurice R. Scharff. consulting engi- 
neer, New York, N. Y., advocated an 
engineering study of the causes of 
depreciation and of methods of meas- 
uring their effects, suggesting that 
progress in this direction might bring 
utility finance and regulatory practices 
into harmony with the facts regarding 
depreciation, instead of continuing to 
depend on financial and _ political 
policies. 

The symposium on power costs. 
which occupied an entire day’s ses- 
sion, was a continuation of a_ policy 
started in 1936 at the society’s meet- 
ing in Pittsburgh, but was devoted 
to bring out factual data. It is 
planned to take up power transmis- 
sion and distribution costs at a future 
time in a third symposium. 


Street Lighting Resumed 


After being “in the dark” for the 
past two years, South Lebanon, Ohio. 
now enjoys street lighting once again. 
following the signing of a five-year con- 
tract with the Cincinnati Gas & Elec- 
tric Company and the town council. 
Lights were turned off in July, 1936. 
when the village was unable to pay a 
bill of $721. Although the utility of- 
fered a year’s free service, the village 
began to liquidate the debt, which has 
now been paid. Passage of a 3-mill 
levy last November aided. 


League to Issue Directory 


The Rocky Mountain League, Den- 
ver, Colo., plans to issue a directory 
covering the electrical industry of this 
region. It will include all towns and 
cities served by both private and mu- 
nicipal systems and names of all major 
and local managers. 
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Power Salesmen Talk 
on Selling Methods 


Selling methods. routines, records 
and techniques, with due attention 


to sales psychology, set the tone for 


the Power Sales Conference of the 
Missouri Valley Electric Association 
at Kansas City last week. 

Air conditioning, isolated plant 
competition, irrigation pumping, Diesel 
engines and other subjects classic for 
discussion by power salesmen figured 
prominently on the program. Under 
the direction of Ford Bates, chairman 
of the committee, discussion of these 
concrete matters was allowed to dwell 
less on engineering aspects and de- 
tails and was turned more to their 
consideration as selling problems. 

“Selling Air Conditioning at a 
Profit” was presented by John Mead- 
ers and G. A. Coleman. covering a 
comprehensive study of the problems 
met and solved in the promotion and 
sale of air conditioning in Tulsa, 
Okla., covering sales methods, con- 
sultation services, co-operation with 
contractors and dealers, market analy- 
sis and selective selling. 

Discussion of sales methods _ in 
meeting isolated plant competition was 
led by George H. Weckel, who pre- 
sented an organized analysis of meth- 
ods and tactics for meeting such 
competition. W. H. Stueve presented a 
breakdown of Diesel engine sales sta- 
tistics which showed the extent to 
which these sales represent competi- 
tion with purchased power. The art 
of salesmanship as it is employed 
or rather as it should be employed— 
in selling power was discussed by 
H. F. Hemker. Systematized selling 
routines, records, forms, files, reports 








were explained to the meeting by 
F. A. Graham. H. E. Roberts pre- 
sented a report on typical loads 
secured in the past year by the com- 
panies in the Missouri Valley area. 

W. R. McGeachin described the 
propaganda methods used by REA and 
other government agencies in pro- 
moting irrigation pumping in eastern 
Nebraska as an outlet for excess hydro 
capacity. While this method of irriga- 
tion has real value in the western part 
of the state, where rainfall is light, its 
merit is problematical, it is said, in 
sections where apparently the greatest 
propaganda effort is being put on it. 

New officers selected and proposed 
for appointment were W. H. Stueve, 
cheirman, and G. H. Weckel, vice- 
chairman. 

* 


Air Unit Installations Up 


Air-conditioning installations — in 
Birmingham, Ala., in 1937 showed a 
tremendous increase in the number 
and size over the preceding year, ac- 
cording to a compilation made _ by 
Harold V._ Fried, air-conditioning 
engineer. Birmingham Electric Com- 
pany. There were 61 installations 
with a total of 1,655 hp. for 1937, as 
compared with 44 installations with 
only 594 hp. the preceding year. For 
1938 it is estimated that $200,000 
worth of air conditioning and $40,000 
worth of ventilating equipment will 
be sold. 

* 


Exempted From Sales Levy 


The Missouri Supreme Court en 
banc has ruled that sales of electricity 
for use in street railway systems or 
for municipally owned water pumping 
stations are not subject to the state 
sales tax of 2 per cent. 


* - 
" , v7, nie 
“ip de 
4 
1, 
c tj 
’ / 


a? 


SALES CONFERENCE—Important problems of power salesmen were discussed at th: 
power sales conference of the Missouri Valley Electric Association held last wee! 
at Kansas City 
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Michigan Farmers Get Benefits 


in Rural Electrification Race 


More than 50% of farms in state now receive electric service — Total 
number of farms served has increased in last ten years from 11,600 
to estimated 82,500 — REA program target of Farm Bureau 


Michigan farmers may have lots of 
things to worry about, but they can 
chalk electricity way down the list 
if reports of rural electrification in the 
state are to be taken as a criteria. 

Extension of rural electric lines by 
private utilities over a period of years 
was a constant job well done long 
before REA came into being. Since 
the birth of that government agency 
a great deal more attention has been 
paid to this phase of utility service. 


82,500 farms now served 


[he extent to which rural electrifi- 
cation has been accomplished is seen 
in the fact that in 1927 only 11,600 
of Michigan farms were served. By 
1934 the total had hit 42.152, by 1935 
it climbed to 50,876, to be upped to 
63.729 by 1936. Last year it is esti- 
mated that 18.771 more farms were 
added _ to power lines. to bring the 
total for the state to 82.500, or about 
one-half of all farms. 

So well have the private utilities 
electrified Michigan farm areas that 
REA has been forced to use its best 
talents to drive a wedge. The situation 
has developed into a “race.” with a 
lot of side battles to make it highly 
interesting. 

Clark L. Brody, secretary-manager 
of the Michigan State Farm Bureau. 
has criticized the REA for its policy 
of ignoring the major farm organiza- 
tions in attempting to put over its 
rural electrification program. He said 
his organization was forced to oppose 
the REA bill in the 1937 Legislature 
because it was unable to get “jokers” 
removed from it. Mr. Brody charged 
the bill sought to “make a racket of 
rural electrification in Michigan.” 


Waited in vain 


For two years the Farm Bureau 
waited in vain for an invitation from 
the REA to confer on rural electrifi- 
cation, then last November it drafted 
a resolution inviting the REA to 
confer with it. 

Unlike the REA, Mr. Brody as- 
serts, the private utilities have coun- 
seled with farm organizations in rural 
programs. As a result, he said, “half 
of the farmers today have electricity.” 

Nan E. Karn, vice-president and 


yey 


g al manager of Consumers Power 
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Company. reports that its mileage of 
rural electric lines was increased more 
than 50 per cent in 1937. During the 
year 3.683 miles of new line were 
built, boosting the company’s mileage 
to 10,739. This rural construction was 
not only the greatest in the company’s 
history, Mr. Karn said, but probably 
the most extensive program of its kind 
ever carried out in the United States 
or elsewhere. 

New rural customers connected to 
the company’s lines numbered 19.613, 
of whom 14,607 were farmers. They 
increased the total rural customers to 
more than 80.000. of whom 41,307 
were farmers. 

Mr. Karn reports that slightly more 
than 50 per cent of all farms in Con- 
sumers Power territory, which includes 
much sparsely settled country, now 
are receiving electric service. The 
company plans to continue a vigorous 
extension program this year. 


Electric use higher 


H. J. Gallagher, farm service super- 
visor for Consumers Power, reports that 
the average use of electricity by 
farmers rose sharply during last year; 
the average use was 1.079 kw.-hr., as 
against 923 in 1936 and 750 in 1935. 

Greater use of electricity, Mr. Gal- 
lagher points out, has brought even 
lower rates to Michigan farmers. In 
1936 the average rate paid by Con- 
sumers Power farm customers was 3.77 
cents per kw.-hr. In 1936 it dropped to 
3.35 cents, and in 1937 it was 3.15 
cents. Mr. Gallagher said this rate 
ranked among the lowest in the country. 

With rural electrification progress- 
ing so rapidly steps have been taken 
to portion the territory. The Farm 
Bureau has approved in principle the 
idea of permitting the Public Utilities 
Commission to determine the areas 
which should be served by private 
power company and which areas would 
be awarded to REA. 

REA is having its troubles with 
farm organizations. The Michigan 
Farmer says: “Our progress (in get- 
ting farm electricity) has come 
through co-operation of farm organiza- 
tions, Michigan State College, past 
public utility commissions and exist- 
ing public utilities serving in the state. 
If it is the intent of the REA to dis- 





turb this co-operation and seriously 
interrupt this progress toward the goal 

then we question its value to 
Michigan agriculture.” 

Charges have been made that REA 
seems to be “balling up” Michigan’s 
excellent record of getting electricity 
to the farmers. It is said that trouble 
started when REA invaded the field. 


Standard Gas Budget 
Totals $31,392,873 


Preliminary construction budget for 
Standard Gas & Electric Company for 
this year will total $31,392,873 for 
operating companies in the system, 
not including the California Oregon 
Power Company and the Mountain 
States Power Company, budgets for 
which have not yet been approved by 
the respective boards of directors, 
according to Bernard W. Lynch, presi- 
dent. 

Mr. Lynch stated that the pre- 
liminary construction budgets for the 
individual operating companies in the 
system are indicated as follows: 


Louisville Gas & Electric..... $2,447,767 
Market Street Railway Co 578, 607 
Northern States Power Co 

(Minn.) and subsidiaries 6,810,740 
Northern States Power Com 

pany (Wis.) and subsidiaries 918 ,925 
Oklahoma Gas & Electric ia 2,861, 257 
Philadelphia Company ‘ 12.543 ,598 
San Diego Consolidated Gas & 

Electric .... «- aaa aie ia 1,572,016 
Southern Colorado Power 221,714 
Wisconsin Public Service 3,310,699 


Empresa De Servicios Publicos 
De Los Estados Mexicanos, 
South America .. 127,550 


The amount of $12,543,598 indi- 
cated as the preliminary construction 
budget for Philadelphia Company in- 
cludes expenditures contemplated by 
all of the subsidiaries of the com- 
pany, Mr. Lynch said. Included in this 
amount are estimated expenditures by 
Duquesne Light Company of $8.276.- 
690 and Equitable Gas Company of 
$1.134.300. 


Demands Utilities to Show 
Part of Financial Records 


Arkansas Utilities Commission has 
announced that the commission hence- 
forth would require utility companies 
to reveal parts of their financial rec- 
ords needed by municipalities desiring 
to purchase the utility properties, pro- 
viding information sought by a city 
was set out definitely in a petition to 
the commission after a city council 
had voted to attempt the purchase. 

The statement of policy was made 
by Chairman Thomas Fitzhugh during 
a discussion between representatives of 
the city of Texarkana, Ark., repre- 
sentatives of the Texarkana Water Cor- 
poration and commission members on 
the corporation’s refusal to reveal its 
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records to representatives of the city, 
which is considering purchasing the 
water system. 


May Pushes Inquiry 
of TVA Operations 


While TVA was rejoicing over win- 
ning a court decision against eighteen 
utilities, trouble on other fronts broke 
out. A sweeping investigation of its 
operations and the trouble among its 
directors appears a certainty. 

The resolution by Senator George 
W. Norris directing the Federal Trade 
Commission to make an inquiry into 
the operations of TVA was favorably 
reported by the committee on agricul- 
ture and forestry, although the 
authorized appropriation was cut from 
$200,000 to $100,000. 

Representative Andrew J. May, 
chairman of the House military af- 
fairs committee, which has jurisdiction 
over TVA, sent a private memorandum 
to forty to fifty Senators urging them 
to kill the $112,000,000 Gilbertsville 
Dam project. Mr. May said it was 
a “useless expenditure” for “a waste- 
ful and unnecessary project.” 

Unified control of water resources 
through creation of regional agencies 
limited in function to planning and 
regulation only is preferred by Dr. 
Arthur E. Morgan, TVA chairman, to 
others proposed in the 7-TVA bills. 
Mr. Morgan’s views were made public 
last week with the release of a writ- 
ten statement submitted by him to 
the House committee on rivers and 
harbors, which has been holding hear- 
ings on the regional planning and 
power authority bills. 

“The part which water-power de- 
velopment will play in unified river 
control is greatly exaggerated in the 
public mind,” Mr. Morgan said. “It 
is unfortunate that water power has 
become an obsession with some men. 
since that attitude may be a handicap 
to the enactment of legislation for 
unified river control.” 


Files Hydro Application 


Announcement has been made by 
the Electricity Board of the Province 
of Quebec that the St. Maurice 
Power Corporation, which is jointly 
owned by Shawinigan Water & Power 
Company and the Brown Corporation, 
has made application to the board for 
permission to proceed with construc- 
tion of a hydro-electric power plant 
on the St. Maurice River at La Tuque, 
Que. Estimated cost of this under- 
taking, with an installed capacity of 
162,000 hp., is $12,500,000. 
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BERNARD F. HOWARD receiving from 
Earle S. Thompson, president of Ameri- 
can Water Works & Electric Company, 
the National Safety Council President’s 
Medal for saving the life of a boy from 
drowning through use of the prone-pres- 
sure method. The presentation was made 
during a recent meeting of West Penn 
Power employees, at which the company’s 
program for the year was made known 





California Edison 


to Spend $26,000,000 


Southern California Edison Company 
will be instrumental in the distribution 
of approximately $26,000,000 in its ter- 
ritory during 1938 in new construc- 
tion, operation and maintenance, taxes 
and payrolls, according to Harry J. 
Bauer, president. This compares with 
the expenditure during 1937 of approxi- 
mately $22,000,000. 

Funds of the 1938 budget for pay- 
roll, operations and maintenance and 
new construction, totaling approxi- 
mately $18,500,000, will be expended 
according to requirements in the 
eleven divisions comprising Southern 
California Edison Company territory 
in southern and central California. 

This new construction will include 
completion of facilities for bringing 
Boulder Dam power into the Edison 
system. The construction of a 230-mile, 
230,000-volt steel tower transmission 
line from the dam to the company’s 
Chino receiving station is well under 
way. Expenditure of approximately 
$600,000 for completion of the trans- 
mission line and $1,130,000 for the 
extension of the Chino station is 
planned. 

The company plans an expenditure 
of approximately $1,000,000 for new 
transmission lines, other than the 
Boulder Dam line, and _ preliminary 
work in connection with the construc- 








tion of a new major switching station 
Construction of new distribution sub 
stations is proposed for the company’s 
Santa Monica and Huntington Parl 


districts to cost approximatel) 
$103,000 and $185,000, respectively 
Additions to existing distribution 


substations in the Santa Barbara an: 
Pasadena districts totaling $325,000 
also are contemplated. 


New England States 
Ask Pact Approval 


Approval by Congress without fur- 
ther delay of the compact ratified by 
the New England states in the mat- 
ter of flood control on the Connecticut 
and Merrimac rivers was urged in a 
resolution adopted by delegates to the 
33d annual convention of the National 
Rivers and Harbors Congress held in 
Washington last week. 

Another resolution urged a thorough 
Congressional investigation of TVA. 
“Pending the completion and disclo- 
sure of such Congressional investiga- 
tion,” the resolution reads, “we rec- 
ommend that Congress give no con- 
sideration to any authority, original 
or planning agencies similar to TVA.” 

Legislation excluding flood control 
reservoirs from any control by the 
Federal Power Commission was recom- 
mended in another resolution. 


Memphis Awards Contract 
for Power Substations 


City Light and Water Department, 
Memphis, Tenn., has awarded a con- 
tract to the A. E. Koeneman Electric 
Company, St. Louis, Mo., for two 
power substations and equipment, to 
be known as substations C and F, 
respectively, at a lump sum price of 
$508,972. General Electric Company 
equipment is specified by the contrac- 
tor, including 4-kv. indoor switchgear 
and feeder regulators, bench-type 
control switchboard, cables, circuits 
and complete primary and auxiliary 
equipment. One station will be lo- 
cated at Third and St. Paul Streets 
and the other on Willet Street, both 
to be connected with TVA power lines 
for local distributing system. 


. 
Farm Equipment Business |p 


Business of Allis-Chalmers Manu- 
facturing Company in its farm equip- 
ment division in the last three months 
of 1937 ran ahead of that done in the 
similar period of 1936, according to 
General Otto H. Falk, chairman. Ot er 
divisions showed a falling off in |ine 
with general business. 
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Utilities Seen as Key 
Log in Business Jam 


[There is a moral responsibility on 
the part of President Roosevelt and 
Congress to protect the savings of in- 
yestors in public utilities and also to 
make it possible for new investors to 
furnish the money to restore business 
confidence and increase employment, 
S. B. Williams, editor of ELEcTRICAL 
Wortp, told members of the Engi- 
neers’ Club at Charlotte, N. C., this 
week. 

“This is a responsibility which can- 
not be escaped,” he said. 

Describing the power utility indus- 
try as the key log in the present busi- 
ness jam, Mr. Williams declared that 
“if that key log can be shaken loose 
from the jam business will be revived. 
The key log, however, cannot be 
shaken loose unless the investor is en- 
couraged to put money into utility 
properties. It is now entirely up to 
government to give that reassurance. 
It is clearly up to government to state 
a policy that is contrary to the one 
stated by Assistant Attorney-General 
Robert H. Jackson.” 

Mr. Williams was referring to the 
statement of Mr. Jackson following 
the debate with Wendell L. Willkie, 
Commonwealth & Southern president, 
in which he said, in answer to a ques- 
tion from the audience, that “I don’t 
think the question of fairness entered 
into it,” in the government’s competi- 
tion with the utilities. 

The present attack on the utilities 
by the government was considered un- 
fair by Mr. Williams: “The present at- 
tack goes far beyond the holding com- 
panies. What has happened to the 
utilities can just as easily happen to 
other forms of business. Are we now 
on the threshold of government own- 
ership of business? Are we to go the 
way of Italy and Germany? It is a 
tremendous responsibility, but an easy 
decision to make if the commercial 
integrity of the country and freedom 
of private initiative and of property 
is to be preserved.” 

Mr. Williams said that business will 


feel free to go ahead when it knows 
what Washington is going to do. He 
said that it was up to Washington to 
clariiy the atmosphere. 

~ 


PW \ Approves Power Plans 


Pluss and specifications for two 
publi: power projects estimated to 
cost . total of $215,000 have been ap- 
Prov. by the PWA and delivered to 
Col. ‘larold C. Fiske, chairman of 
the hattanooga Electric Power 


Boar by Kenneth Markwell, chief 
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PWA project engineer at Chattanooga, 
with the recommendation that the 
board proceed with advertising for 
bids. 

The plans, first in a series of forty- 
odd being prepared in connection 
with construction of a system esti- 
mated to cost $6,500,000, are for a 
transmission line and for transformers 
for three substations. Colonel Fiske 
said that it is hoped that advertising 
for bids could be started by Febru- 
ary l. 

. 


Will Spend $15,000,000 
Officials of the United Light & 


Power Company system have an- 
nounced that the company and its sub- 
sidiaries would spend an _ estimated 
$18,000,000 for construction in 1938. 
Such expenditures in the first eleven 
months of 1937 approximated $13,- 
000,000. 


Cost of Florida Plant Set 


FPC has fixed the legitimate original 
cost of the Florida Power Corpora- 
tion’s hydro-electric plant near Talla- 
hassee, Fla., at $2,621,043, disallowing 
as part of the development cost items 
totaling $461,710. Among the items 
disallowed was one for $209,551, 
which the original sponsor of the proj- 
ect, the West Florida Power Company, 
claimed it paid to the Florida Power 
Corporation for supervisory services 
during construction. During the hear- 
ing in 1935 the utility waived its claim 
to $99,647 of this sum, leaving in 
question $109,903. 





BATHURST STEAM PLANT—Using steam at 650 Ib., this new power plant in the 
Bathurst, N.B., paper mill of Bathurst Power & Paper Company is said to be the 


Willkie Points Out 
Low Electric Rates 


The recent informal report for 1937 
of the operations of the Commonwealth 
& Southern system made by Wendell 
L. Willkie, president, and published in 
leading newspapers throughout the ter- 
ritories served, has received much fa- 
vorable comment as marking a further 
step in keeping the public informed 
as to the work of the industry. 

In his report Mr. Willkie stated that 
the city and farm customers of his 
system pay an average residential rate 
of 25 per cent below the national av- 
erage, the average rate being 3.25 cents 
a kilowatt-hour. He said that this is 
a lower average residential rate than 
is obtained in any other utility group 
in the United States. 

During 1937, Mr. Willkie said, net 
sales of electrical appliances made by 
the system were about $17,500,000, a 
new high in appliance sales. 

“As a result of these progressive 
policies,” Mr. Willkie said, “the aver- 
age Commonwealth & Southern home 
is using 37 per cent more electric 
service than is being used in the aver- 
age American home.” The average use 
is 1,100 kw.-hr., one-third higher than 
the national average. 

e 


Electrifies 83 Miles More 


Electricity replaced steam on Janu- 
ary 15 on an 83-mile rceute of the 
Pennsylvania Railroad between Paoli, 
Pa., and Harrisburg. The new link 
completed the eastern network of 
electrification which extends to New 
York City and Washington. 


highest pressure plant in the Canadian paper industry 
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Boston Air Bureau 
Sees Good Business 


Anticipation of good business in 1938 
and encouragement from the work 
of the past four years featured the 
annual meeting of the Boston Air 
Conditioning Bureau last week. About 
200 attended and high tribute was 
given Julius Daniels, retiring presi- 
dent, for energetic leadership during 
his administration. 

Mr. Daniels is succeeded by Henry 
R. Sewall, manager of the cooling and 
air conditioning division, B. F. Sturte- 
vant Company, Boston. 

Rudolph vice-president 
Boston Ice Company. was elected vice- 
president; E. D. Johnson, New Eng- 
land representative Buffalo Forge 
Company, treasurer, and Daniel 
Ricker, head of the air conditioning 
division, Boston Edison Company, was 


Sommers, 


re-elected secretary. New directors are 
Louis Gardner, General Heat & Appli- 
ance Company, and S. T. Smith, Gar 
Wood Industries, Inc. 

Edward Roemer, building commis- 
sioner of Boston. congratulsted the 
bureau upon its growth from 25 to 200 
members in four years, paying tribute 
to Mr. Daniels’ direction of its affairs. 
Frank Ewart of the C. W. Whittier or- 
ganization, Boston, stressed the value 
of office building air conditioning from 
the realtor’s viewpoint. 

The guest of honor was Willis H. 
Carrier, chairman of the board of 
the Carrier Corporation, who declared 
that progress in this field depends pri- 
marily on giving real value to the 
user based on sound engineering and 
economic analysis. 

“The industry must steer away from 
the price-cutting basis,” Mr. Carrier 
said, “working continually toward re- 
duction of costs and giving the con- 
sumer greater value per dollar. In- 
stallations often pay for themselves 
in from three months to three years. 
but proper application engineering is 
fundamental.” Mr. Carrier pointed 
out that the present rate of develop- 
ment in this class of service to indus- 
try and commerce goes back only six 
years. 

© 


Birmingham Electric Will 
Feature Electric Cookery 


Advertising and sales promotion of 
electric cookery will be the main fea- 
ture of the Birmingham Electric 
Company’s activity during 1938, some 
100 dealers were notified at a recent 
meeting. Estimates set up by the 
company call for the sale of 1,600 
ranges during the year by both dealers 
and the utility. 

Along with the electric range, the 
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electric water heate: will be promoted, 
“as past experience proves that the 
electric water heater sells best as a 
companion item to the electric range.” 
For 1938 estimates call for the sale 
of 350 water heaters. 


Memphis Gets $3,092,000 
A $3,092,000 PWA allotment to 


construct a municipal distribution 
system in Memphis, Tenn., for TVA 
power has been released, the PWA 
announced in Washington. The allot- 
ment was made available following 
the dissolution, by agreement with the 
Memphis Power & Light Company, of 
an injunction suit against the govern- 
ment which held up the grant. The 
city has already issued $3,000,000 in 
bonds and the PWA allotment will be 
used to further the project. The 
government money becomes available 
immediately, PWA 
officials. 


according to 


eelings 


Canadian Electric Association—Annual 
winter conference. Windsor Hotel, 
Montreal, Que., January 31-Febru- 
ary 1. 


National Association of Purchasing 
Agents—Public utility group. tenth 
annual midwinter meeting. Medinah 
Club, Chicago, Ill., February 3-4. 
A. C. Bull, chairman, Publie Utility 
Engineering & Service Corporation, 
231 South La Salle St., Chicago. 


National Electrical Manufacturers Asso- 
ciation—Midwinter meeting. Waldorf- 
Astoria Hotel, New York, N. Y., Feb- 
ruary 7-11. W. J. Donald. managing 
director, 155 East 44th Street, New 
York. 


Edison Electric Institute—Prime movers 
committee, Netherland P!aza_ Hotel, 
Cincinnati, Ohio, February 6-7; elec- 
trical equipment committee, Nether- 
land Plaza Hotel, Cincinnati, Febru- 
ary 7-8; transmission and distribution 
committee, Brown Hotel, Louisville, 
Ky., February 9-10; sales committee, 
Edgewater Beach Hotel, Chicago, IIL, 
March 28-31. 


American Institute of Mining and Metal- 
lurgical Engineers—Annual meeting, 
February 14-17, New York, N. Y. 
A. H. Parsons, secretary, 29 West 
39th Street, New York. 


Midwest Power Conference—La Salle 
Hotel, Chicago, Ill., April 138-15. L. E. 


Grinter, Dean, Graduate Division, 
Armour Institute of Technology, 
Chicago. 


Missouri Association of Public Utilities 
—Annual convention, Jefferson Hotel, 
St. Louis, Mo., April 20-22. Jesse 
Blythe, assistant secretary, Merchants 
Bank Bldg., Jefferson City, Mo. 


Northwest Electric Light and Power 
Association—Annual meeting, engi- 
neering and operation section, Van- 
couver, B. C., April 20-23. 
























































N.E.M.A.toHonorFive 


Industry Pioneers 


N.E.M.A.’s annual dinner, always 
highlight of the midwinter meeting, i- 
to be held February 10 at the Waldor! 
Astoria Hotel, New York. Of out 
standing interest will be the presenta. 
tion of certificates of recognition to 
those members who have completed 
fifty years of continuous work in the 
electrical industry. These pioneers in- 
clude S. B. Condit, Chase-Shawmut 
Company; E. R. Grier, Arrow-Hart & 
Hegeman Electric Company; S. L. 
Nicholson, Westinghouse Electric & 
Manufacturing Company; J. H. Par- 
ker, Union Insulating Company, and 
E. H. Sniffen, Westinghouse Electric 
& Manufacturing Company. 

At the policies division meeting on 
February 9 an important election will 
be held to decide who shall fill the six 
newly created places on the board of 
governors. A progress report on the 
anti-boycott suit filed by N.E.M.A. and 
fourteen member cempanies will be 
given by Walter G. Merritt. T. Y. 
Williams will speak on the latest de- 
velopments in the New York labor sit- 
uation as it affects the electrical in- 
dustry. 

Francis E. Neagle, N.E.M.A. coun- 
sel, will outline the current develop- 
ment of various pieces of legislation 
affecting the industry in a summary 
entitled “What Are We Going to Do 
About Proposed Legislation?” 


Move to Buy Utility 
Units Made by TVA 


The board of directors of the Ten- 
nessee Valley Authority this week au- 
thorized David E. Lilienthal to con- 
duct negotiations with private utility 
companies and with municipalities, co- 
operatives and other public agencie: 
looking toward the possible sale of 
electric properties by the utilities to 
the public agencies and to the Author- 
ity. 
Mr. Lilienthal is also authorized to 
consult with interested agencies of the 
federal government in such matters. 

Senator George W. Norris announced 
his intention to introduce an amend- 
ment to the TVA act which would au- 
thorize the Authority to purchase pri- 
vate utility lines. 

. 


Ontario Primary Load Up 


Hydro-Electric Power Commis-ion 
of Ontario reports primary load of all 
systems for December at 1,492.614 
hp., compared with 1,390,880 in De- 
cember, 1936, an increase of 7.3 per 


cent. 
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Production down 6.6 per cent 
— Recession is greatest in New 
England and Central area 


Holding close to the figure for the 
preceding week, the output of energy 
by the electric light and power indus- 
try during the week ended January 
22 amounted to 2,108,968,000 kw.-hr., 
according to the Edison Electric In- 
stitute. The decrease of 0.3 per cent 
can scarcely be regarded as _ signifi- 
cant. The parallel 
with that registered a year ago and 


movement was 


production was again 6.6 per cent less 
than in 1937. 
period two years ago there was an 


Compared with the like 


increase of 8 per cent. 

Regionally considered the recession 
from operations a year ago was most 
severe in the Central industrial area, 
where it has now grown to 12.3 per 
cent. In New England the output has 
been under that of a year ago since 
October, with a present deficiency of 
12.1 per cent. All other regions are 
down with the single exception of the 


Rocky Mountain. 


Per Cent Change from Previous Year 
Week Ending 





Region Jan.22 Jan. 15 Jan. 8 
New England....... 12.0 —12.1 
Middle Atlantic —16 —0.7 
Central Industrial... —12.3 11.3 
West Central....... — 0.5 1.3 
Southern States. . — 6.3 46 
Rocky Mountain.... +26 — 2.2 
| eee 4.1 — 3.8 

United States... —66 —6.6 — 4.7 


Consumption in 1937 Up 


Official returns rendered to the 
British Electricity Commission show 
that 2,500,000,000 units of electricity 
were generated by authorized under- 
takers in Great Britain during Decem- 
ber. compared with the revised figure 
of 2,180,000,000 units in December, 
1936, representing an increase of 320,- 
000.000 units, or 14.7 per cent. 

During the year 1937 the total 
amcunt of electricity generated by 
autiiorized undertakings was 22,905,- 
000.500 units compared with the re- 
vise i figure of 20,221,000,000 units for 
the ear 1936, representing an increase 
of 13.3 per cent. 


Electrie Sales in Illinois 


Toral sales of electricity to ultimate 
Consiiners in Illinois as reported by 
eleven large electric utilities for De- 
cemh:; amounted to 610,282,396 kw.- 
comp ired with 614,282,023 kw.-hr. in 
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Output Continues Under 1937 
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Weekly Output, Millions of Kw.-Hr. 


1938 1937 1936 


Jan. 22..2,109 Jan. 23..2,257 Jan. 18..1,950 
Jan. 15..2,115 Jan. 16..2,264 Jan. 11..1,971 
Jan. 8..2,140 Jan. 9..2,244 Jan. 4..1,855 
Jan. 1..1,998 Jan. 2..2,069 

1937 1936 1935 


Dec. 26. .‘ 
Dec. 25..2,085 Dec. 19 
Dec. 18..2,202 Dec. 12..5 


,081 Dec. 28..1,847 
273 Dee. 21. .2,002 
,278 Dee. 14..1,985 


bobo no 
t 


December. 1936, a decrease of 0.7 
per cent. This is the first’ time 
report has been issued 
that a decrezse has occurred when 
compared with the corresponding 
month of the previous year. The De- 
cember, 1937, sales are 2.5 per cent 
higher than those of the 
month. 


since this 


previous 


Extra Dividends Declared 


Board of directors of the Southern 
California Edison Company has au- 
thorized the payment on February 15 
to stockholders of record on January 
20 of the regular quarterly dividend ot 
374% cents per share and an extra 
dividend of 25 cents per share on com- 
mon stock. The board has also author- 
ized the payment on April 15 to 
stockholders of record on March 20 
of a special dividend of 25 cents per 
share on original preferred stock. 

Bangor Hydro-Electric Company in- 


creased its dividend on the common 
stock with the declaration of 30 cents 
a share. Four payments of 25 cents 
each were made in 1937. 


Ask Utility Tax Retention 


The New York State Mayor’s Con- 
ference has asked the 1938 Legislature 
either to permit cities to tax utilities 
for another year to finance unemploy- 
ment relief or impose a state-collected, 
locally shared levy. Localities’ per- 
mission to levy a 1 per cent tax on 
gross profits of utilities expires next 
June 30, along with the 1937 law 
under which the state imposes a 2 
per cent tax, unless the Legislature 
grants extension. 

Imposition of a _ state-collected, 
locally shared tax in preference to 
the utility levy was recently sug- 


gested by a_ legislative committee 
which studied the state’s fiscal policies 
for six months. 


127,384 Visit Schenectady 


Announcement has been made that 
127,384 visited the Schen- 
ectady works of the General Electric 
Company during 1937. In the course 
of a year there are visitors from every 
state in the Union, as well as from 
several foreign countries. 


persons 


Gifts for Ohio Customers 


Two more Ohio communities pre- 
sented consumers with December paid 
bills for power, with the board of 
trustees at Willard, voting the gift, to 
total approximately $6,000, and the 
board of public affairs at Huron, 
Ohio, doing likewise. to the amount 
of $3,000. Oak Harbor and Welling- 
ton also gave receipted bills as gifts 
recently. 


Power Contracts Signed 


Ontario’s new Gatineau, Beauhar- 
nois and Maclaren-Quebec power con- 
tracts, which are to effect a total sav- 
ing of $92,657,000 during their life- 
time, as compared with the original 
deals, have been signed by all parties 
concerned at the offices of the On- 
tario Hydro-Electric Power Commis- 
sion. At the same time Hydro an- 
nounced that it had applied for au- 
thority to export 120,000 hp. 


1937 Domestic Copper Sales 

Domestic copper sales during 1937 
amounted to 517,736 tons, as against 
964,854 tons during 1936. 
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Utility Stocks Move Lower 


Power and 
1 Stocks 





1931 1932 1933 1934 1935 1936JMMJSN Jan. Feb. Mar. Apr. MayJune 
1937 19386 


Utility stocks continued lower this week, in the absence of encouraging developments 


to lift them and with interest lagging in the general market. 


“Electrical World” 


index, 26.7; previous week, 27.4; year ago, 40.5; 1938 high, 27.9, set week of January 15 





New Capital Raised 
by Consumers Power 


Public offering of $9,000,000 of first 
mortgage 34 per cent bonds of Consum- 
ers Power Company last week found 
the new capital market in a highly 
receptive mood. The bonds, due Novem- 
ber 1, 1967, were offered at 102, and 
immediately went to a premium. 

The offering constituted new capital 
and the proceeds from the sale, esti- 
mated at $8,908,355, will be used by 
the company to pay for or to reimburse 
its treasury in part for net property 
additions. 

In the last two years $105,596,000 
of bonds were issued by the company 
to refund outstanding issues into ones 
bearing a lower rate of interest and 
for new capital. In addition, approxi- 
mately $55,000,000 of new preferred 
stock was offered to refund outstanding 
preferred into an issue of lower yield. 
Through these operations the company 
was able to reduce fixed charges ma- 


terially. 
. 


American Water Works Wins 
Plea for $6,000,000 Loan 


SEC has issued an order making ef- 
fective a declaration by American 
Water Works & Electric Company 
covering the issue and sale in connec- 
tion with a bank credit of $6,000,000 
of its 34 per cent promissory notes 
of which $3,000,000 are to be dated 
on or before January 26, and $3,000,- 
000 on or befare July 15. 

The company, which recently ob- 
tained approval of the SEC for a vol- 
untary plan to simplify its corporate 
structure, desired to maintain the credit 
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pending permanent financing of addi- 
tions and improvements to the prop- 
erties of its subsidiaries. The commis- 
sion reserved jurisdiction to revoke, 
not later than June 15, its order in 
respect to the $3,000,000 of notes to be 
dated July 15. 
. 


Files Plans to Simplify 
Set-Up and Adjust Arrears 


Community Power & Light Company 
has filed an application with SEC for 
a report on a plan of recapitalization 
to simplify its capital structure, adjust 
arrearages in preferred stock divi- 
dends and reduce dividend require- 
ments on such stock. As a result of 
the reclassification the plan proposes 
to reduce the capital of the company 
by $5,837,720. The commission has 
called a hearing for February 23. 

The company, the SEC said, will 
have accumulated dividend arrearages 
on February 1 on its first preferred 
stock of $2,586,075 and the plan pro- 
vides for the elimination of this, to 
place the company in a position to 
finance its bank debt and the con- 
struction requirements of its sub- 
sidiaries through the sale of additional 
common stock. 

© 


Emerson Electric Offering 


Public offering by means of a pros- 
pectus of 212,754 shares of common 
stock of the Emerson Electric Manufac- 
turing Company, St. Louis, was made 
last week by a banking group headed 
by Van Alstyne, Noel & Company. 
The shares were offered at the cur- 
rent market price, which was approxi- 
mately $6 per share. 





Of the present offering, 39,986 and 
77,754 shares were purchased by th 
underwriters from the company or 
September 20 and December 7, re 
spectively, the proceeds being used fo 
additional working capital, and th 
remaining 95,014 shares are under op 
tion from an estate. 


Bond Issues Filed 
by Jersey Utility 


Public Service Electric & Gas Com- 
pany, Newark, N. J., has filed a reg- 
istration statement with SEC cover- 
ing $9,201,100 of 8 per cent first and 
refunding bonds due in 2037 to be 
used in exchange on a par for par 
basis for the outstanding capital stock 
of the South Jersey Gas, Electric & 
Traction Company, the Essex and Hud- 
son Gas Company and the Hudson 
County Gas Company. 

The company also registered $8,454,- 
100 of 5 per cent first and refunding 
mortgage bonds due in 2037 to be used 
in exchange for the outstanding capi- 
tal stock of the Paterson and Passaic 
Gas & Electric Company of Bergen 
County, New Brunswick Light, Heat & 
Power Company and the Newark Con- 
solidated Gas Company. Both issues 
are under a plan to merge the above 
companies into the registrant. 


Notes Extended One Year 


Notes of the American & Foreign 
Power Company, Inc., amounting to 
$22,800,000 owed to ten banks, which 
are due October 26, 1938, have been 
extended for one year beyond that 
date, according to a registration state- 
ment filed with the SEC and made 
public at the New York Stock Ex- 
change. The rate of interest has been 
advanced from 4 to 4% per cent. 





Earnings Reports (Utilities) 


Net Incom 
1937 1936 


*Pub. Serv. Corp. of : ‘ 
N.J. and subs...... $24,531,606 $24,612,933 
*American Superpower oi 
CU ice cea eowcsens 921.718 863 243 
*Detroit Edison........ 9.950.937 10.670) 502 
*United Corp........... 10,692,598 10,26) 858 
+Duquesne Light...... 10,233,776 10,015,597 
+Philadelphia Co. and 
CU. 5 ceaccanndon sus 7,822,455 8,342,411 
+Elec. Pwr. & Lt. and j 
EMRE cacy entre onnees 9,505,143 7,915,766 
+United Gas Corp. and a 
ER ota 54e ee Seah’ 10,875,512 11,665,204 
tAppalachiar Elec. 
—— 3,898,826 4,048,244 
+Louisville Gas & Elec. a 
(Ky.) and subs..... 2,726,072  3,17+,398 
+North. States _ Pwr. 


(Minn.)°and subs... 7,066,351  4,95"),557 
+ Twelve months ended December 31 
+ Twelve months ended November |. 
t Eleven months ended November 30) 037, 
against twelve months ended Decemb 31, 
: 936. 


SS 
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Jecause Yov ll Find the Answers 
to Questions Such as These: 








le 
X- Should a horn-gap switch have an interrupting rating? e- 
en 
What's the cantilever strength of a standard 23,000-volt outdoor insulator? 
- How can | co-ordinate outdoor fuses with relays and oil circuit breakers? 
:) What's the minimum phase spacing for a three-pole, group-operated, 
| 69,000-volt switch? 
| want a 600-ampere, 23,000-volt, indoor, double-throw switch, one stud 
“a front-connected and the other stud back-connected. Can | get it without 
” having it made up special?. . 
243 
508 What size and number of bus bars are best for carrying 4000 amperes a-c?.. 
z Can | get a control switch with a removable handle? 
41 ' 
766 KEEP these two G-E catalogs at hand for quick but important devices. If you haven’t these two 160- 
O57 reference. They’ll actually save you hours a week by page catalogs, ask your G-E office for GEA-626, 
944 answering engineering questions as well as by giving Indoor; GEA-627, Outdoor; or write General Electric 
293 Promptly the ordering data you'll need on many small Company, Schenectady, New York. 
137 GENERAL ELE CTRIC | 
31, | 
- 890-55 
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OPERATING PRACTICES 







New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Two Banks vs. One 
for Floodlighting 


By O. V. BLANKENSHIP 
Lighting Engineer 
Alabama Power Company, Gadsden, Ala. 
Two  Y-connected transformer 
banks of three 10-kva. units each, 
located on opposite sides of the 
field, serve the 72-kw. floodlighting 
installation at the Etowah County 


High School athletic field. Non- 
metallic, underground, primary 


cables in a shallow ditch across the 
playing field from one bank to the 
other supply the second bank and 
avoid the necessity of using one 
transformer bank and running sec- 
ondaries all around the field to 
serve the eight structures. First cost 
of this arrangement was lower than 
the other alternative, the length of 
the secondaries was less and_ the 


Two transformer banks cheaper than 
one for ball field lighting 


Short run of parkway cable between pri- 
maries of two transformer banks avoids 
running secondary all around ball field to 
serve lights on both sides of the field. 
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cost of the underground cable used 
was more than offset by the saving 
realized by the use of the smaller 
secondaries permitted. Through-bolts 
and spools instead of racks were 
used for mounting the secondaries. 

By using this mounting method, 
the desired spacing between sec- 
ondaries was obtained. Rather wide 
spacing was necessary since hard- 
drawn bare copper wire was used 
instead of weatherproof further to re- 
duce cost. 

Four 65-ft. CP. poles carrying six 
1,500-watt floodlights each were 
spaced 80 ft. apart on each side of 


,Pole type 
¥ primary oi! switch 


teem 
Y system 


*.. 3-40 Kva Y-Y 
: NE Messenger for neutral 
he: 


Two-50 amp, <--Three-No.8 non-metallic 

3-element {| parkway cable for 

meters,on underground primary 

low side: feeder. One-No4 
, HDB.neutral, laid in 

3‘ ditch 


5-10 Kvax ¥. — | 
60 -><:--- 80 of--- 80"-->4e 80 -->K«:--60- ->} 
65-C.P poles,with 6-1,500 w. floods per pole 
Delivered voltage -!20v. Lamp voltage-1!0v. 








the field, as shown in the accompany- 
ing sketch. Since a Y system was 
used the load was perfectly _bal- 
anced on each pole. A 2-in. messen- 
ger was used for the 
neutral. 


secondary 


Primary metering was first planned 
for this installation, but when the 
cost of three potential and three cur- 
rent transformers of the outdoor type 
was estimated it was evident that 
some other plan would have to be 
worked out. By installing two large- 
size three-element meters on_ the 
secondary side of each transformer 
bank the cost of the meter installa- 
tion was reduced two-thirds. 


Transformer Gasket 
Replaced Quickly 


One of the large outdoor three- 
phase transformers at the Page Ave- 
nue substation of the Union Electric 
Company of Missouri, St. Louis, de- 
veloped a leaky condition just below 
the lid. The gasket was bad and 
would have to be replaced. No spare 
transformer was available for this 
particular position and apparently 
the only thing to do was to take the 
line out of service while the trans- 
former was in the repair shop. But 
was that necessary? Might not the 
transformer be left in position. the 
lid raised a few inches and the gasket 
replaced? 

A certain amount of timber rein- 
forcement was erected in the steel 
structure. above the transformer to 
strengthen it so it would hold the 
weight of the lid. The oil level was 
lowered to be safely below the gasket 
line. At each of the four corners of 
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You Get Better 
Protection with 


G-E Pellet Arresters 


IGHTNING stresses on your distribution transformers are held to ex 
ceptionally low values when you install G-E pellet arresters, because 
these arresters, while discharging lightning current, limit the voltage to 
values lower than with any other type of protection. Note the accompany- 
ing cathode-ray oscillogram, which shows that a 1- to 3-kv pellet arrester, while 


passing a lightning current of 1720 amperes, limits the lightning voltage to 
only 7.2 kv crest. 


This low voltage means more positive preservation of transformer insulation 
and service continuity throughout severe lightning conditions. 


G-E pellet arresters have been proved in service to have ample discharge 
current capabilities as determined by the actual field measurements of dis- 
charge-currents in distribution arresters.* 


Pellet arresters are backed by General Electric’s outstanding lightning re- 
search and test facilities. They have a background of established service 
reliability involving approximately 14,000,000 arrester-years. 


These facts all point to G-E pellet arresters as offering the greatest return 
m your dollar investment in distribution protection. For a complete descrip- 


tion of these arresters, ask for Bulletin GEA-93L. General Electric Company, 
Schenectady, N. Y. 


"See 1935 A.I.E.E. transactions, page: 1395; reprinted as G-E Bulletin GEA-2325. 


GENERAL 


* 
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1- to 3-kv pellet arrester with section 
removed to show internal construction 











OFFICIAL THERMOMETER 
KIOSK SHELTERS 


ane 
- > - 


This is not a birdhouse, but an effective 
shelter for the official thermometer at the 
Tewksbury divisional load-dispatching sta- 
tion of the New England Power System. 
Outside about 10x10x11 in., 
mounting about 5 ft. ground and 
shelter-protected by louvers and waterproof 
rooting 


dimensions 


above 


from rain, snow and ice. 


without removing it from the testing 
rack. This saves some time, but the 
more important time saving lies in 
the fact that the adjustment is made 
more quickly with the jig and it is 
not necessary to touch the holding 
screw until the stop is in the exactly 
right position. 
* 


Seale Map in Volts 


to Show Regulation 
By BERTRAM E. ELLSWORTH 


Electrical Engineer lowa-Nebraska Light & 
Power Company, Lineoln, Neb 
Occasions often arise when it is very 
desirable to know the voltage con- 
ditions at a given point in a trans- 
mission line network. Such informa- 
tion aids in the selection of locations 
for the installation of regulators, 
in determining places where poor 
regulation may be expected or where 
large motors will cause trouble on 
the system due to their large con- 
stant load or high starting currents. 

(An impedance map of lines and 
equipment equalized for a given sys- 
tem voltage, has been used by some 
companies. Such a map takes into 
account length of lines, size and 
kind of conductors, wire spacing, 
voltage of lines and size of trans- 
formers. Such a map is useful for 
relay and short-circuit calculations, 
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but does not reveal the true operat- 
ing condition of a system due to the 
fact that heavier loads are required 
of some lines than of others. 

A voltage map can be constructed 
from an impedance map by multiply- 
ing the line of transformer im- 
pedances by the line currents repre- 
senting average peak load condi- 
tions. On such a voltage map the dis- 
tances between system points repre- 
sent the voltage drop in the trans- 
mission lines connecting them, as, 
for instance, one inch on the map 
might indicate a drop of 1,000 volts. 
If a town appears a long way from 
the generating station voltage condi- 
tions are likely to be poor, large 
motors will cause light flicker, etc., 
and, conversely, if the town appears 
close to the generating points voltage 
conditions will be good. 

The ideal system would be one 
with equal distances between all 
and with these distances as 
short as possible. A city isolated 
such as K, which scales 4,700 volts 
(24 per cent) drop to the nearest 
generating station, will require regu- 


cities 


lators, generating equipment of its 
own or larger lines and transformers 
in order to maintain voltage during 
peak-load periods. 

A fixed load power factor has been 
assumed. If this factor is 
higher than approximately 60 per 
cent, then the actual voltage drop 
will be slightly less than the reading 
given by the map, due to the fact that 
the impedance drop is out of phase 
with the voltage. The correction to 


power 


Seale of distances between sys- 
tem points is proportional to 
voltage drop in lines and trans- 
formers instead of to line lengths. 

The accompanying voltage map 
shows cities (designated by let- 
ter), lines and transformers for 
a small portion of a_ typical 
system. Cities with generating 
stations are shown by double ecir- 
cles and other cities by single. 
Voltage drop (to seale) in trans 
formers is represented by dotted 


66 kv. 
10,000 Kva. 
9,000 Kva. $ 
8,000 kva. load 
33 ky. 
1,000 Kva. 


66 kv 
5,000 kva 


Ag, 
. 15,000 


| trans. 


66 Kv. 
15,000 Kva. 


33 kv. 
3,000 kva. 


HINTS ON CONSTRUCTING 
CELL STRUCTURES 


Expansion shield 
Wal foe BR soe 

all> «5 Bee 

Expansion i 
. ~-Transite 
. s spline 
SectionA-A b Hf deep 
ig - Barrier ° ee 
trancell-A \22; 

A & A 


‘ oo 
Wall--¥ § Gi 
2 " = 


-"@ 


A Cement 


25x 2b Ng" 
angle clips 


Barrier. 
trance// 
A,OorH 





Trance// 
DorH 


Three methods recommended by Johns- 
Manville, Inc., for connecting the Tran- 
cell barriers of cell structures to the con- 
crete walls of substations or power plants: 
(a) Angle clips fastened to walls with 
expansion bolts support the barrier sheet, 
(b) a Transite spline bolted to the con- 
crete wall is spliced to the barrier by 
\4x5-in. Transite battens, (c) barrier an- 
chored in a slot provided in the wall, (d) 
similar to (b) with Transite or Flexboard 
encased material used as the barrier. 


be made for a load of a given power 
factor will be very nearly a constant 
and can be approximately compen- 
sated for by the length of lines used 
in drawing the map. 


lines and in transmission lines 
by solid lines. The voltages of 
transmission lines, size of trans- 
formers and line loads are desig- 
nated. The transmission line bus 
is used to represent the city loca 
tion; that is, step-down trans- 
formers to distribution voltage 
are not shown on this map. 


Kva. 


33 Ky. 
1000 Kva. 


66 Kv. 


5.000 Kva. 
L.R. 


Transformers with load rat 
control are designated L.R. Volt- 
age drop in these transformers 
ean be reduced to zero by their 
proper adjustment for stead) 
loads; however, for loads of short 
duration, this transformer d! 
will actually exist. Such loacs 
are the starting of large motors 
or sudden changes in large mot: 
loads. 


ystem voltage conditions at a glance 
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YOU DON’T HAVE TO CONSTANTLY 
REPLACE NITROGEN WITH THE 


OIL-SEALED SYSTEM 


@ You can cut power transformer operating costs and 
reduce maintenance to a minimum with the Allis- | 
Chalmers Oil-Sealed Inert Gas Protective System — fur- 
nished only on Allis-Chalmers Power Transformers ® 
First — you don’t have to take time out to replenish | 
costly nitrogen gas and that saves you time and money | 
e Second—you don’t have to periodically adjust or | 
replace pressure reducing valves, which is important, 
for it means you have no maintenance worries, no main- 
tenance expense @ The Allis-Chalmers Oil-Sealed Sys- 
tem, different from any other system in the world, oper- 
ates simply and automatically, with no moving mechan- 
ical parts, nothing to get out of order, nothing to wear 
out © Tests all over the country have proved that the 
Oil-Sealed System keeps the oil free of sludge, oxygen, 
and moisture even after the transformer has been in 
service for many years ® The Oil-Sealed System is just 
one of the Allis-Chalmers features, bringing safer and 
Se: lapel matic money-saving transformer operation to transmission sys- 
tems all over the country @ Other exclusive Allis-Chal- 
mers features are: Unusual Core and Coil Assemblies, 
the Unidirectional Breather, No-Load Tap Changer, Oil- 
Tite Construction, Combined Expansion Tank and Relief 
Device, and Tap Changing Under Load with unusuai 
conveniences ® Make your dollar go farther —cut operat- 
ing costs—specify Allis-Chalmers Power Transformers. 
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THIS 1S THE OIL-SEALED SYSTEM 


@ When the oil in the main tank expands due to increase in tem- 
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perature, a slight pressure is exerted on the gas above the oil. 












This pressure increase is transmitted to one section of the expansion 
tank causing the oil level to drop in it and rise in the other. The 
movement of oil in the expansion tank adds volume to the entrapped 
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gas to compensate for the expansion of oil in the main tank, so the 
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operating conditions. The oil in cooling contracts and reduces 
Ce ee Me ae eC SG Me Mare Me sO M CMC 


































Light-Beam Pointers 
Cut Reading Time 


By EVERETT S. LEE 


Engineer, General Engineering Laboratory, 
General Electric Company, Schenectady 
Use of a light beam as a pointer 

for reflecting galvanometers is famil- 

iar, but its application to indicating 
instruments as a pointer is not so 
common. Such an arrangement is 
illustrated herewith. Eliminating the 
pointer allows the use of a_ well- 
damped lizhtweight armature to be 
employed with dead beat performance 
for fast operation. such as full scale 


ENGINEERING IDEAS 





Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


deflection over an 8-in. scale in about 
one-third of a second. 

Such instruments have resulted in 
several new applications. A new 
electrostatic voltmeter with a light- 
beam pointer revives interest in the 
old attraction type electrostatic volt- 
meter whose pointed mechanism of- 
ten required three or four minutes to 
come to rest. Now the light-beam 
pointer with magnetic damping gives. 
and without parallax, an indication 
within three or four seconds. An 
outstanding application of the light- 
beam principle is on a new a.c. net- 





work analyzer. A voltmeter, ammeter 


Cover removed from light-beam 


instrument used on network 
analyzer shows arrangement 
of component parts 


and wattmeter-varmeter using this 
principle are on the central panel of 
the analyzer. The light-beam pointers 
appear distinctly on the 8-in. glass 
scales and move quickly from position 
lo position as the instruments are in- 
troduced quickly into the network 
analyzer circuits for measurement. 
By use of these instruments the time 
required for taking readings is re- 
duced to about one-third of that re- 
quired with pointer instruments of 
conventional design. 

An additional feature of this meas- 
uring equipment is the use of stabi- 
lized precision amplifiers so that the 
power taken from the analyzer sys- 
tem for voltage and current measure- 
ments is very small compared with 
the amplified values to operate the 
instruments. 








Light-beam pointers on instruments for a.c. network analyzer reduce time 


required for readings about one-third 


Inset shows arrangement of light source, lens, aperture, mirror on shaft of instrument 
element and lens to give projection on translucent glass scale 
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Other applications have been 1 
resistance measuring devices for pro 
duction purposes, in wattmeters {or 
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BLUEPRINTS FROM A SPECIAL HANDBOOK 


np ed 
KRIBBING POINT 


OR 
TIE BETWEEN TWO FEEDERS 


KEARNEY CON-NEC-TITES 


a7 2, You can permanently con- 
nect two feeders on a junc- 
a | - tion pole, as here shown, 

: by means of vertical risers 
| *< and Kearney Solderless 
| | Wire Con-Nec-Tites. 


Where switching is provided for on 
poles adjacent to the corner pole, the 
feeders are permanently connected at 
the corner pole or dead-end pole, as 
the case may be. 


Below, on the print, you'll notice that 
Kearney Economy Cable Clamps do a 
neat job in dead ending and are con- 
nected directly to the branch feeder 
extending in both directions. 


As an operator, vou’ll want to see how 
Kearney Con-Nec-Tites and Economy 
Cable Clamps, with their special fea- 
tures, afford worthwhile construction 
advantages. Direct your questions or 
inquiry to us and we'll gladly cooper- 
ate with vou in furnishing information. 


FREI Blueprints” of six previous constructions, 
nd in a pad, are yours for the asking 


The Mark of K 





FEED DEAD ENDS 


Kearney Con-Nec-Tites are easily 
threaded quickly installed no 
binding no cross-threading .. . 
Constantly improved over a period 
of ten years by field-trained engi- 
neers. You'll like the mechanical 
and electrical refinements built into 
Kearney Con-Nec-Tites Specify 
them and assure yourself depend- 


ability in all connections. 


Quality Products 


DESIGNED AND MANUFACTURED BY 


JAMES R. KEARNEY CORPORATION: 4200-42 CLAYTON 
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A _ CLEARANCE BETWEEN CLAMP 
S PINS AND CROSSARM 
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USE LOCUST PINS WHEN CROSSARM /5 
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production testing, and more recently 


in an indicating wattmeter used bal- 


listically. 
. 


Graphical Aid to 


Economic Selection 
By RUSSELL C. PUTNAM 


Associate Professor of Electrical 
Engineering, Case School of Applied 
Science, Cleveland, Ohio 

The engineer with a long-range 
view must always consider the prob- 
lem of present versus future expendi- 
ture; whether to spend money now 
or later. In general, the decision 
can be made by comparing either 
present worth or future values of 
the various alternatives. 

Equations for such calculations as 
well as compound interest and pres- 
ent worth tables are available in 
books on _ financial mathematics. 
However, a rapid and simple method 
of computation of slide rule accu- 
racy is sufficiently exact for pre- 
liminary determinations, particularly 
where the interest value used is ob- 
tained from estimated future earn- 
ings of the business or other approxi- 
mations. Such a solution is possi- 
ble with the accompanying nomo- 
grams. 

Chart I is based on the equation: 

P.W.= cinaes 
(1+i)” 
where P.W. is the present worth of 
the amount A at interest rate i com- 
pounded for n periods. By changing 
the designation of two of the scales 
the same chart may be used for the 


compound interest equation: 
F.W.=P(1+7i)* 

where P is the principal and F.W. 

the final 

example: 


accumulated figure. For 


A choice is to be made between spend- 


a Ku 


Compound Interest Factor 


Nh 


Interest in Per Cent 
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For testing line insulators, C. A. Warren, transformer foreman Portland General Electric 


Company, Portland, Ore., developed this apparatus. 


Suspended from a l-in. pipe by 


chains which form part of the circuit, insulators hang within the trough containing 


14 to 1 in. of water. 
opposite sides, serve as indicators. 
being subjected to 30,000 volts. 


Besides enabling men making tests to 
indicators protect the test transformer 
failure. 


ing $10,000 now for ten years useful life 
or $6,000 now and $6,000 in five years to 
accomplish the same result. Money in- 
vested in this business has in the past 
shown an average return of 10 per cent 
and this figure is therefore chosen as the 
interest rate. 

Present worth of $10,000 is $10,000. 
Present worth of the other plan is $6,000 
plus the present worth of $6,000 spent five 
years from now. This latter amount may 
be found from chart I by drawing a 
straight line through the 10 per cent on 
the interest scale through the five-year 
point on the diagonal scale to the com- 
pound amount factor scale. From this 
point a second line drawn through 6 


Present Worth 


Kh 
Oo 


Interest in Per Cent 





identify defective 
from heavy current surges during insulato: 





Wooden rings, 1'% in. inside diameter, with screw-eyes set through 
Here, glass insulators from an 11,000-volt line are 
No. 13, which is cracked and defective, shows a heavy 
arc across the indicator and a flash in the insulator itself. 
other indicators would stop operating and 


If the voltage were increased, 
No. 13 would show a white power arc. 
insulators quickly, these 





($6,000) on the amount scale will inter 
sect the present worth scale at 3.75 
($3,750). Thus the present worth of the 
second plan is $6,000 plus $3,750 or 
$9,750, against $10,000 for the first plan. 

Chart II is designed to give the future 
value of an amount compounded over a 
period of time. For example: To find the 
future value of $15,000 at 8 per cent for 
a fifteen-year project draw a straight line 
from 8 per cent on the interest scale 
through 15 on the year scale and from 
its intersection on the compound amount 
factor scale draw a second line to 15 on 
the principle scale. It intersects the future 
value scale at 47.5. The future value is 
therefore $47,500. 


a pu 
oO 
oO 
ol 
Oo 


Compound Interest Factor 


ul 
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Principal 
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Future Value 
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Nomograms solve engineering economics problems 


Chart J] performs present worth computation and Chart II determines future value 
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of amount compounded over a_ period 
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N Mexico, at the markets, Indians gather by the hundreds to offer their 
wares for sale. They deal in peppers, oranges, fowl, silverware, pottery, 
leather goods and many other products. Their sales methods are born of a 
long experience which has taught them that a lavish display leads to the best 





Y results. A pause at their stands invariably results in the sudden materializa- 
: i tion of a silver bracelet or possibly a slender, horn handled machete dangling 
ma before your nose. You may find a pair of woven leather sandals in your 
bi hands, placed there by some mysterious means. Articles of interest are 


handed to you from all sides to be examined as closely as you choose. 


A valuable asset, this method of selling, one which you as the Public Utility 
man and the producer of an invisible commodity, cannot utilize. It is impos- 
sible for the housewife or factory owner to handle your product, weigh it, and 
judge its quality. You must sell your product, Electric Current, on the basis 
of uninterrupted operation and service—an abstract qualification which can 
be SOLD WITH ASSURANCE when you know you are backed by 
HUBBARD HARDWARE. 


Hubbard==4 Company 


PITTSBURGH ” OAKLAND, CAL.“ CHICAGO 
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Control Atmosphere 


in Film Manufacture 
By FRANK LE GRANDE 


Paramount Pictures, Ine., 
Astoria, Long Island 

Air conditioning is practically in- 
dispensable in the printing, devel- 
oping and drying processes involved 
in the mass production of high qual- 
ity motion-picture films if consistent 
results are to be obtained. This is 
necessary since the sensitized gela- 
tine coating on the film is not only 
temperature sensitive but also hy- 
groscopic (moisture absorbing). An 
air-conditioning installation rated at 
96 tons and capable of handling 
70.000 to 90,000 cu.ft. of uncondi- 
tioned air is used at the Long Island 
Laboratories of the Paramount Pic- 
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Conditioned air essential to proper drying of movie film 


alana 


New ideas and practices in industrial electrification as presented by 


industrial, consulting and power sales engineers 


tures, Inc., Astoria, to control tem- 
perature and humidity conditions in 


the production of movie film. 

Moisture-laden air, drawn, in this 
instance, from the process room for 
recirculation, is passed through 
“spray headers” where a cold spray 
(34-38 deg. F.) eliminates any free 
or entrained moisture. Water for the 
spray is cooled by a methyl-chloride 
refrigerating machine or water cooler 
located in the basement. From the 
dehumidifier or spray header, air is 
led by ducts to air preheaters, where 
its temperature is raised before in- 
troduction into the various rooms. 
Temperature and humidity control- 
lers located in the process rooms 
and connected to dampers in the 
ducts regulate the temperature and 
amount of air used. 


- 


rm a 





Air at about 50 per cent humidity passes through these drying chambers 


flowing counter to 
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movement of film 





ELECTRIFICATION 







In the printing room, where posi- 
tive or projector film is printed from 
the negative, air is maintained at a 
relative humidity of about 52 per 
cent. This corresponds to a dry bulb 
temperature of 72 deg. F. and a wet 
bulb temperature of 60 deg. F. After 
printing, the film goes to the devel- 
oping rooms, where it is passed con- 
tinuously through developing, fixing 
and washing solutions. Humidity in 
the room is somewhat higher than 
in the printing room, since it is de- 
sirable to make the transition from 
the dry gelatine of the printing room 
to the saturated gelatine on films in 
the developing solution as gradual 
as possible. This avoids shock that 
might be detrimental to the film. A 
dry bulb temperature of 68 to 70 and 
a wet bulb temperature of 65 deg. is 
maintained here. This corresponds 
to a relative humidity of 75 to 80 
per cent. 

After being developed and washed. 
films pass over reels into drying 
chambers in the drying room. As fat 
as humidity is concerned, this ts 
perhaps the most critical part of 
the process. Flow of air in these glass- 
inelosed drying chambers is counte! 
to the movement of the film to in- 
sure the maintenance of constant 
wet bulb temperature as 
possible. Drv bulb 
held at 78 deg. and wet bulb at 64 


neal as 


temperature 1s 


deg. F. or relative humidity of ap 
proximately 50 per cent. Passing 
from the drying chambers. the film 
receives a routine inspection before 
being wound on spools for shipment 
to the cutting rooms. 

The entire air-conditioning plant 
totals 200 hp. and is a Carrier Engi- 
neering Company installation. \\«! 
and dry bulb temperature recorders 


of the Taylor type are used. 
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pair of hands 
are the only tools needed when tying in 
Copperweld-Copper Conductors. Ties 
are made with simple annealed tie 
wires —one piece of wire to an insulator. 


Since these rugged 
3-wire conductors have no tendency to 
vibrate—even when strung at high ten- 
sions on long spans—special devices to 
combat vibration and special tools for 
installing them are never required. 
A pair of hands are the only tools need- 
ed when tying in Copperweld-Copper 
Conductors. 


Simplicity of con- 
struction resulting in LOW labor 
costs—rugged dependability resulting 
in LOW operating costs—these are 
two of the reasons for the trend to 
Copperweld-Copper Conductors for 
rural line construction. Specify 
Copperweld-Copper Conductors and— 


SAVE WITH SAFETY 


COPPER CONDUCTORS 


MANUFACTURED AND SOLD 
m KENNECOTT WIRE AND CABLE CO. = PHELPS DODGE COPPER PRODUCTS CORP. 
























































Savings Pay for 
Rebuilt Transformers 


By reconditioning two banks of 
three thirteen-year-old 5,000-kva. oil- 
insulated transformers and changing 
them from water-cooled design to 
self-cooling the electrical engineer 
of a large eastern industrial plant 
found that the savings in the cost of 
cooling water alone will pay for the 
$10,000 investment required in four 
years. These outdoor transformers, 
rated at 66 kv./6.6 kv. and totaling 
30,000-kva., were of the older design, 
with plain dehydrating breather and 
self-draining coils. Tanks 
contained approximately 2,000 gal. 
of oil each. 


cooling 


Thefreconditioning program called 
for replacing the water-cooled tanks 
with radiators and air-blast blower 
equipment. Original cores, tap 
changers, bushings and oil were re- 
used. New boiler plate tanks 77 in. 
in diameter, with “header designed” 
radiator assembly and motor-oper- 
ated blowers, replaced the 69-in. 
tanks formerly used and increased 
the oil per transformer from 2,000 
to 3,200 gal. The change in tank size 
will make it possible at some later 
date to replace the present cores with 
others of more liberal design and 
thus increase the full load rating 35 
per cent. 

With the self-cooling and air-blast 
blowers automatically controlled by 
the temperature relays these trans- 
formers can be operated up to 75 per 
cent load without the blowers oper- 


ating. At that point the blowers start 
up and the transformers can be oper- 
ated at full capacity without exceed- 
ing standard temperature guarantees. 
As the normal steady load is about 
75 per cent of capacity, the blowers 
will operate only during the excep- 
tionally warm summer months. 

This group of transformers, recon- 
ditioned with the aid of E. A. Brown 
of the Westinghouse Electric & 
Manufacturing Company, is similar 
to many throughout the country, and 
this case illustrates what can be done 
at minimum expense by carefully 
analyzing the condition and reliabil- 
ity of apparatus. 

« 

Maintenance Pays 


Dividends in Light 


Losses arising from neglect of 
lighting equipment have been proved 
to reduce the possible illumination 
by an estimated amount of easily one- 
third, 
amounting to only about 4 per cent 
of the total operating costs of a 


lighting 


while cleaning costs alone, 


increase 
illumination 20 to 25 per cent, ac- 
cording to Samuel G. Hibben, direc- 
tor of applied lighting, Westinghouse 
Lamp Division. Losses due to neglect 
may be roughly classified as follows: 


installation, may 


1. Dirty lamps and accessories. 

2. Darkened or discolored walls and 
ceilings. 

3. Lamp bulbs of poor quality or low 
efficiency. 

1. Empty sockets or unobserved burn. 
outs, 
5. Aged lamps past their prime of use- 
fulness. 





6. Under-voltage burning of lamps. 

7. Improper combination of lamp and 
reflector. 

1. Dirty Lamps and Accessories—Usually 
the greatest losses in efficiency due to 
deposits of dust on lighting equipment 
occur in the first month or six weeks. 
Experience has shown that bulbs and re- 
flectors should be wiped free of dust at 
least once each month. They should be 
washed once every sixty days. In a typical 
office building, glassware can be removed, 
scrubbed, dried and replaced in four or 
five minutes at a cost of from 5 to 15 
cents per visit. 

2. Darkened or Discolored Walls or 
Ceilings—How much the reflection coeff- 
cient may be increased by washing is 
impossible to answer definitely, but figures 
indicate that an increase of 10 per cent js 
not uncommon. 

3. Lamp Bulbs of Low Quality—The 
cost of a lamp usually represents less than 
10 per cent of the total cost of lighting. 
A few cents difference in its cost is neg. 
ligible, but a few per cent gained in 
output efficiency is vitally important. 

4 Empty Sockets—Fixed charges, as 
cost of installation and investment, con- 
tinue whether the socket is empty or [ull. 

5. Aged Lamps—Aged lamps should be 
removed, even though still capable of burn- 
ing. Consider a 100-watt Mazda lamp 
which a reasonably large user will pur- 
chase for 20 cents. During its 750 hours 
rated life it uses 75 kw.-hr. at 3 cents per 
kilowatt-hour at a cost of about $2.25. A 
9 per cent average loss of efficiency during 
such a burning time (say the second 750 
hours) would be equivalent to 20 cents, 
or the cost of a new lamp. 

6. Under-Voltage Burning—Voltage drop 
in any system should not exceed 2 per 
cent. A 1 per cent drop in voltage amounts 
to a 3 per cent diminution of illumination. 
Economy, therefore, dictates closest possi- 
ble agreement between rated lamp voltage 
and the actual socket voltage. 

7. Improper Matching of Lamp and Re 
flector—lf the wrong size lamp is used in 
the reflector the emitted beam is changed 
and the combination loses effectiveness. A 
200-watt size of RLM reflector and _ cor- 
responding lamp will emit light with an 
efficiency of about 70 per cent. A 150-watt 
lamp in this same reflector will yield an 
output efficiency of 62 per cent. 





Modernizing two thirteen-year-old water-cooled transformer banks and changing to self-cooled design 
pays for $10,000 investment in four years 


Left 


Before modernization. Right—After modernization 
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fj THE LOAD 


New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


Night Accidents Cut 
by Proper Lighting 


By R. E. GINNA 
Manager Rate and Contract Department, 
Rochester Gas & Electric Corporation. 
Rochester, N. Y 


Once again the effect of proper 
highway lighting on night traffic is 
exemplified in reduced night acci- 
dents, this time along St. Paul Bou- 
levard, a heavy traffic artery running 
from Rochester, N. Y., to Lake On- 
tario. 

Prior to July, 1936, motorists 
traveling this main route at night 
had to depend entirely upon auto- 
mobile headlights to furnish visi- 
bility. In that month the Rochester 
Gas & Electric Corporation installed 
more than a hundred 10,000-lumen 
sodium luminaires along more than 
4 miles of the route. This safety 
movement was authorized by the 
Monroe County Board of Supervis- 
ors. The system has now been in 
operation for more than a year. Let 


us compare traffic accidents on the 
boulevard one year prior to and one 
year after the sodium safety light- 
ing. 
One Year Before Lighting 
Daylight 


Night Accidents Accidents 
Sunset to Midnight Midnight to Dawn 
7 accidents, 1 fatal 5 accidents 8 
Total—12 Night, 8 Day 
One Year After Lighting 
Daylight 
Night Aecidents Accidents 
Sunset to Midnight Midnight to Dawn 


4 accidents 0 6 
Total—4 Night, 6 Day 

The above figures show a reduc- 
tion in night accidents of 67 per 
cent, while day accidents decreased 
but 25 per cent. Assuming the fac- 
tors which decreased day accidents 
25 per cent also had the same effect 
on night accidents, this leaves 55 
per cent as the decrease due to 
proper lighting. 

The splendid reduction in night 
accidents is all the more remarkable 
when one considers that since the 
improvement of lighting conditions 
along the boulevard night traffic 
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General Electrie Company 


Sodium safety lighting on St. Paul Boulevard at Rochester, N. Y., 
which has decreased night accidents 


has lately increased tremendously. 
Of interest, too, is the opinion 
of policemen whose duty it is to 
patrol the boulevard at night. They 
believe the sodium lighting has made 
their jobs easier. The patrolmen 
are especially pleased with the re- 
duced glare from oncoming head- 
lights, which seems negligible under 
the sodium color, orange-yellow. 
The local press is quite enthusi- 
astic about the improved lighting, 
as evidenced by the following edi- 
torial appearing 
Irondequoit News. 


recently in the 

Irondequoit is 
one of the fast-growing communi- 
ties through which St. Paul Boule- 
vard passes. I quote the editorial: 


Path of Gold lights, installed in St. 
Paul Boulevard a year ago, have per- 
formed miracles in accident prevention. 
Not one pedestrian was struck by an 
auto in that period. Such accidents were 
averted because drivers could see pedes- 
trians and also the pavement. 

St. Paul Boulevard was a slaughterway 
before Path of Gold lights were installed. 
Three persons were killed there in two 
years, and the casualty among animals 
was appalling. Before those effective 
golden lights were used it was unsafe for 
adults and children to walk in or across 
that highway. 

The Path of Gold lights give St. Paul 
Boulevard such a_ restful-to-the-eyes _ il- 
lumination that driving therein is as 
safe at night as in broad daylight. Thou- 
sands of motorists come from far dis- 
tances to see this marvelous display. No 
mistake was made in accepting the Roch- 
ester Gas & Electric Corporation’s recom- 
mendation of these lights, and we urge 
other major highways to petition for the 


Path of Gold lights. 

The effective illumination and sub- 
sequent results in accident preven- 
tion have been a stimulus to the 
street and highway lighting field in 
general, as evidenced by numerous 
requests of neighboring town and 
village authorities for a study of 
their lighting. Of the numerous 
studies made, results achieved to 
date show three villages and one 
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town with lighting stepped up 50, 
300, 300 and 600 per cent respec- 
tively. Good lighting is recognized 


as a wise investment by taxpayers. 


Better Lighting 
Proves Economical 
By F. RAYMOND ARCHER 


An example of improved and 
still of more economical lighting is 
the relighting of the auditorium of 
the Westchester County Center build- 
ing in White Plains, N. Y. This 
building was erected in 1930 and in 
less than seven years of operation 
it was necessary to relight it because 
of public opinion. 

The lighting in this auditorium 
was previously effected by a hetero- 
geneous assortment of reflectors all 
grouped together in a concentrated 
area of a skylight pouring out a 
blast of light totaling 28,000 watts. 
There were a total of 56 500-watt 
lighting units producing an_ inten- 
sity of illumination on the working 
area of the auditorium of but 3 
foot-candles. The light was all be- 
ing thrown to the center of this very 
large room, creating harsh shadows 
and varying intensities, and was so 
inadequate that every time a show 
was scheduled the management had 
to provide temporary lighting or 
the individual had to furnish his 
own temporary lighting in order 
that the public could see his display. 

Because of the public’s continual 
disapproval of the lighting condition, 
the management finally was forced 
to call on the services of an illumi- 
nating engineer to remedy the situ- 


ation. The lighting system was re- 
















Auditorium of Westchester County (N. Y.) Center Building is illuminated 
by 40 500-watt units producing 12 foot-candles 


designed to provide adequate illumi- 
nation and to operate economically. 

The new system consisted of 40 
500-watt aluminum high bay fixtures 
spaced symmetrically on 20x25 foot 
centers and mounted 34 ft. from 
the floor. An even intensity of 12- 
foot-candles was secured. The new 
lighting installation gives four times 
as much light and uses 8,000 watts 
less demand than the old installation. 
To do a little figuring at random, let 
us assume that this public building 
can purchase electric service at 3} 
cents per kilowatt-hour and that the 
auditorium is lighted four hours per 
night, three nights per week for 
fifty weeks during the year. Using 
these figures as a fair average, the 
reduction of 8,000 watts means that 
four times the quantity is obtained. 


SHOES FOR THE SHOEMAKER’S CHILDREN 


New service building of Utah Light & Power Company has high intensity illumination. 
shown here, are 34 totally indirect 300-watt units providing 35 foot-candles on the working plane 





at a saving to the taxpayers of ap- 
proximately $168.00 per year. Not 
only did the new lighting installa- 
tion effect the economic operation of 
the system but it also increased the 
flexibility. All lighting units are now 
controlled by dimmers, which re- 
licve the eyestrain caused by rapidly 
intensities. The three 
lighting units that are directly over 
the front part of the stage are sepa- 
rately controlled so as to spotlight 
speakers or adequately 
the orchestra. The fixtures lighting 
the main floor area of the auditorium 
are of sufficient size and the wiring 
is of ample capacity to make use 
of 750-watt lamps, which will pro- 
duce an intensity of illumination of 
18 foot-candles if at any time it 
should be desired. 


changing 


illuminate 











In the main office. 
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SIZES OF THE ZZ HEMINGRAY 
SERIES-600 INSULATORS 


handle most PRIMARY distribution line 
requirements 


@ These new series-600 insulators provide high-leak- 

age distance and insure long, trouble-free performance 

at moderate cost. Modern design, coupled with tough 

Hemingray electrical glass, plus new standards of 

accurate manufacture, result in greatly improved in- | 

sulator performance. ad oy 7% , BRASS-BUSHED 
bey. FOR TOP 


Try these better insulators on your next job—learn why ‘PERFORMANCE 


their use on your primaries will mean lower initial and * 
over-all costs. Send today for samples. Owens-Illinois | 
Glass Company, Hemingray Division, Muncie, Indiana. 





FOR MODERN POWER LINE INSULATION 
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Z. E. Merrill Made President 


of Mountain States Power 


Z. E. Merrill, formerly vice-president 
in charge of operations of the Moun- 
tain States Power Company, Albany, 
Ore., was elected president of the com- 
pany at a recent meeting of the board 
of directors. He succeeds C. M. Brewer. 
who was also president of the Cali- 
fornia Oregon Power Company and still 
retains that position. Mr. Brewer re- 
tains a position on the board of Moun- 
tain States. 

Mr. Merrill has been with the Moun- 
tain States organization for fifteen 
years, holding the position of assistant 
general manager until 1931, when he 
was made vice-president in charge of 
operations. His experience in the util- 





ity field began immediately after grad- 
uation from ,college, when he joined 


the Milwaukee Electric Railway & 
Light Company in construction work. 
A connection followed with the Wash- 
ington Water Power Company. Spo- 
kane, and then he uperated small tele- 
phone and electric utilities in Wash- 
ington. From 1917 to 1918 he served 
as electrical engineer for the U. S. 
Reclamation Service in Denver. 
Following the World War, he joined 
the Public Service Commission of 
Washington, as it was then called, 
leaving that body to become operator 
for the receiver for the Wenatchee 
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Valley Gas & Electric Company, Wenat- 
chee, Wash. He then joined Mountain 
States Power. 

4 


G.E. Names Cordiner Head 
of Appliance Department 


Ralph J. Cordiner has been ap- 
pointed manager of the appliance and 
merchandise department of the Gen- 
eral Electric Company. He has served 
as assistant manager of the department 
since December, 1936. In his new 
position Mr. Cordiner will be respon- 
sible for the company’s entire appli- 
ance and merchandise operation, which 
includes four major  divisions—spe- 
cialty appliances, household appliances, 
radio and construction materials. He 
will make his headquarters at Bridge- 
port. 

Mr. Cordiner’s experience in the 
merchandising of a wide variety of 
electrical products and his familiarity 
with the various sections of the coun- 
try in which he has been located have 
specially fitted him for his new posi- 
tion. 


> Darrow Sacer, superintendent of the 
Kearny generating station of the Pub- 
lic Service Electric & Gas Company 
of Newark, N. J., for ten years, was 
recently made mechanical maintenance 
engineer in the general office, electric 
generating department, Newark. Mr. 
Sage has been associated with Public 
Service since 1920. 


> Greorce A. BInLer, superintendent 
of lines and service for the Utah 
Power & Light Company at Bingham, 
has been appointed manager of the 
company’s Bingham division, succeed- 
ing the late J. B. Myers. Mr. Bihler 
has been in the employ of the company 
in this territory for the past fifteen 
years, having first become associated 
with the power business in 1913, when 
he entered the employ of the Phoenix 
Utility Company, aiding in construc- 
tion of the Utah Power & Light’s hydro- 
electric generating stations on the 
Bear River. 





ABOUT PEOPLE 


Dr. Henry E. Riggs Elected 
President of A.S.C.E. 


Dr. Henry E. Riggs, honorary pro- 
fessor of civil engineering at the Uni- 
versity of Michigan, was elected presi- 
dent of the American Society of Civil 





Engineers for the year 1938 at the an- 


nual meeting held last week. Though 
by education and practice Dr. Riggs 
is essentially a civil engineer, he is 
well known in the electrical industry 
for his outstanding work in the valua- 
tion field. 

He has made important studies on 
valuations of electric and gas prop- 
erties, serving in a consulting capacity 
for the state commissions of Michigan. 
Georgia, New York and has been re- 
tained by many cities, corporations and 
by U. S. courts. 

He is the author of “Depreciation 
of Public Utility Property” and of va- 
rious papers and articles in the tech- 
nical press. Dr. Riggs is a member 
of the Society for the Promotion of 
Engineering Education and of other 
technical associations. 


>P. M. Ross has been appointed 
superintendent of the high-voltage lab- 
oratory of the Ohio Brass Company. 
Mr. Ross has been associated with the 
engineering department of the Barber- 
ton (Ohio) division of the company 
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since 1934. Prior to his association wita 
Ohio Brass Company he was with the 
commercial engineering department of 
the Frigidaire Corporation. 


Gre.si Company Appoints 
Baratelli Sales Director 
Charles A. Baratelli has been ap- 
pointed director of sales of the Greist 
Manufacturing Company, New Haven, 
Conn., to succeed WALTER Lown, who 
has resigned to become associated with 
the Polaroid Corporation of Boston. 
Mr. Baratelli, who has been assist- 
ant sales manager of the company 
since early in 1936, has a wealth of 
experience in the portable lamp field. 
He is credited with a major role in 
the engineering development of the 
Greist “White Knight,” nationally ad- 
vertised product of the company, and 
several other lighting innovations, as 





well as assuming an important part 
in their sales promotion. Prior to his 
connection with Greist, Mr. Lown was 
widely known in the electrical field 
for his sales executive work with the 
Fitzgerald Manufacturing Company. 


> Atsert West has been appointed 
manager of the electric and water serv- 
ices of the Arkansas Power & Light 
Company at Batesville, Ark., to suc- 
ceed E. H. Glenn, resigned. Mr. Glenn 
had been manager for the past four- 
teen years. He resigned from active 
service because of poor health. 


PHarotp SmirtH, vice-president of the 
Westinghouse Electric & Manufactur- 
ing Company, has been awarded a 
parchment scroll by John W. Davis. 
chairman of the United Hospital Cam- 
paign, New York, in appreciation of 
his services rendered during the re- 
cent campaign. Mr. Smith acted as 
chairman of the electrical industries 
division of the industry _ section. 
FLroyp L. Caruiste, chairman of the 
board of the Consolidated Edison 
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Company, also received a scroll for 
his work as chairman of the public 
utilities division. Appointed by Wal- 
ter C. Teagle, chairman of the indus- 
try section, Mr. Smith and Mr. Carlisle 
organized associates in their field to 
aid in the appeal. 


> Dr. Wittis R. Wuirney, vice-presi- 
dent of the General Electric Company, 
was elected a life member of the cor- 
poration of the Massachusetts Insti- 
tute of Technology at a recent meeting. 


> W. H. Ube has been appointed claim, 
tax and right-of-way agent ‘for the 
Washington Water Power Company to 
succeed the late Col. Thomas G. Aston. 
Mr. Ude has been director of customer 
relations for the Spokane utility since 
1923. 


> Joseph E. ScHuMACHER has been 
named by Mayor Frank L. Shaw to 
succeed the late Dr. John R. Haynes 
as a member of the Los Angeles, 
Calif.. Board of Water and Power 
Commissioners. Mr. Schumacher is 
one of the founders of the Schumacher 
Wall Board Corporation. 


>F. R. Lawson has recently joined the 
engineering department of the Pacific 
Gas & Electric Company, San Fran- 
cisco, Calif. 


> Davin W. SKINNER has been named 
managing engineer of the appliance 
section of the General Electric Com- 
pany by W. Stewart Clark, manager 
of the Bridgeport works. With this 
appointment Mr. Skinner becomes re- 
sponsible for both engineering and 
manufacturing of the appliance sec- 
tion. He has been associated with 
General Electric since 1925. 


PF. L. Lawton, since 1930 an elec- 
trical engineer for the Saguenay Power 
Company, Ltd., Arvida, Que., Canada, 
recently became chief engineer of the 
company. A native of London, Eng- 
land, and a graduate of the Univer:ity 
of Toronto, Mr. Lawton completed the 
test course of the General Electric 
Company, Schenectady, N. Y., and in 
1924 was transferred to the general 
engineering department of that com- 
pany. In 1925 he became assistant to 
the electrical engineer of the Quebec 
Development Company and during the 
following year was placed in charge 
of drafting for a hydro-electric survey. 
Later he was appointed assistant to 
the superintendent of operation, the 
position he held until 1930. In thet 
year he became electrical engineer for 
the Duke-Price Power Company, Ltd.. 
which later became the Saguenay Powe 
Company, Ltd. 
ber of the 
Canada. 


Mr. Lawton is a mem- 
Engineering Institute of 





International G.E. Elects 
Callahan Vice-President 


Edward F. Callahan, general man 
ager of apparatus sales of the Inte; 
national General Electric Compan 
has been elected a vice-president «| 
the company. Mr. Callahan has been 





in the employ of General Electric and 
the International General Electric for 
33 years. 

A native of New Haven, Conn., and 
a graduate of Yale University, he en- 
tered the test course of General Elec- 


tric at Schenectady. In 1911 he joined 
the foreign department and seven years 
later was made assistant to E. A. 
Baldwin, manager of the Department 
of Europe, International General Elec- 
tric Company. In 1922 he _ became 
sales manager of the Department of 
Americas, and four years later was 
named general manager of apparatus 
sales of LG.E. Since 1931 Mr. Calla- 
han’s headquarters have been in New 


York. 


OBITUARY 


P Joun B. Myers, manager of the 
Bingham division of the Utah Power 
& Light Company since 1918, died last 
month, of pneumonia. He was 68 years 
of age. Though a native of Kentucky. 
Mr. Myers lived in Utah for 40 years. 
From 1908 to 1912 he served as chief 
electrician for the Knight Mining Com- 
pany and the Knight Power Company 
at Eureka. He became Eureka divi- 
sion manager for the Utah company 
in 1913, serving in that capacity until 
his transfer to Bingham. 


PJ. G. Monanan, for the past 22 
years district manager for the Sangamo 
Electric Company at Los Angeles, died 
at his home in Glendale, Calif., last 
month. Mr. Monahan began his busi- 
ness career in South Africa, where he 
represented the Ferranti Company un- 
til after the Boer War. After a brief 
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<ojourn in England he went to Canada 
for six years, again representing Fer- 
anti. He had been connected with 
Sangamo since 1914. 


>WittiaM B. Fottine, electrical engi- 
neer, General Electric Company, Dal- 
las, Tex., died November 25. In 1917 
Mr. Folline entered the test course of 
the General Electric Company, Sche- 
nectady, N. Y., and in the following 
vear he was transferred to the switch- 
board engineering department of that 
company. In 1921 he was transferred 
to the Dallas, Tex., offices of the Gen- 
eral Electric Company and remained 
there for almost seventeen years. 


PRosert W. Rowtins, Jr., formerly 
New Orleans representative of the Auto- 
matic Refrigerating Company, Hart- 
ford, Conn., and then later connected 
with the merchandising department of 
the Worcester (Mass.) Electric Light 
Company as an electric refrigeration 
engineer, died suddenly at his home 
in Worcester on January 7 at the age 
of 47. At the time of his death he 
represented the Servel organization in 
Worcester County and also was engaged 
in air-conditioning sales in that area. 
He was a son of Robert W. Rollins, 
formerly general manager of the Hart- 
ford Electric Light Company and a 
former president of the Worcester Elec- 
tric Light Company. 


> Georce R. Wricnt, manager of the 
Canadian General Electric Company 
in British Columbia with headquarters 
in Vancouver, died recently at his home 
in that city, in his fifty-sixth year. 
Following graduation from McGill Uni- 
versity in 1906, Mr. Wright joined the 
electrical engineering staff of the Cana- 
dian General Electric Company in Pe- 
terborough, Ont., and later was trans- 
ferred to Toronto. He then went to 
Vancouver and in 1916 was named 
manager of the company’s Manitoba 
division, with headquarters in Winni- 
peg. He remained in that position un- 
til 1925 when he returned to Van- 
couver. 


> Stantey B. Iter, who had been con- 
nected with the Ontario Hydro-Electric 
Power Commission since 1919, died 
December 10, in his fiftieth year. Mr. 
lier obtained his early experience with 
the Canadian General Electric Com- 
pany at Peterborough and with Smith, 
Kerry & Chase, Toronto. In 1912 he 
joined the staff of the Brantford Hydro- 
Electric System and later affiliated him- 
self with an engineering firm in Ed- 
monton, Alberta. Following the World 
War he entered the municipal engineer- 
ing department of the commission, 
Where he had served continuously as a 
district engineer in the eastern On- 
tario district. 
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a . 
Big Rise Reported 
a 
in Air Conditioning 

A 50 per cent increase in business 
over 1936 made last year the best in 
the history of the heating, ventilating 
and air conditioning industries, David 
S. Boyden, president of the American 
Society of Heating and Ventilating En- 
gineers, announced at the opening of 
the Fifth International Heating and 
Ventilating Exposition in Grand Cen- 
tral Palace in New York this week. 

The show was held in conjunction 
with the forty-fourth annual meeting 
of the society in the Hotel Biltmore. 
More than 1,500 air conditioning en- 
gineers and technical experts in heat- 
ing and_ ventilating attended the 
meeting. 

“Upward of $100,000,000 of equip- 
ment for summer, winter and year- 
round air conditioning alone was sold 
last year.” Mr. Boyden said, “and 
this does not include a vastly larger 
amount spent for heating systems in 
homes, large buildings and industrial 
plants, together with ventilating equip- 
ment of all kinds.” He added that an 
even better year was expected in 1938. 


Lets Contract for Plant 


Sunlight Electrical Company, War- 
ren, Ohio, has awarded a general con- 
tract to the National Concrete Fire 
Proofing Company, Cleveland, Ohio, 
for new plant on local site, to replace 
existing works, which have become too 
congested for desired production. The 
new plant will be one-story, 240 x 500 
ft., totaling close to 120.000 sq.ft. of 
manufacturing area, and will prac- 
tically double the present plant facili- 
ties. It will represent an investment of 
close to $500,000 with equipment. 


Standard Electric Stove 
Corporation Reorganized 
Standard Electric Manufacturing 
Corporation has been chartered with a 
capital of $19,500 of preferred and 
19,805 shares of no par common stock, 
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to acquire the assets of the Standard 
Electric Stove Company, Toledo. Stand- 
ard Electric Stove was recently pur- 
chased by Joseph W. Robinson, who 
was president of the Libbey Glass 
Manufacturing Company until it was 
taken over by the Owens-Illinois Glass 
Company. Standard Electric Stove will 
be reorganized and probably a new 
and larger plant will be necessary for 
its operations, Mr. Robinson announced. 


Copper Buying Light; 
Price of Wire Cut 


Due to the slumping tendency in the 
non-ferrous metals, sales volume in all 
base metals was limited to small lots 
during the early part of the week. 
Apparently recent fluctuations in cop- 
per prices have failed to attract new 
purchasers. 

General Cable Corporation, taking 
cognizance of the decline in the cop- 
per market, has proportionately ad- 
justed its selling prices. It announced 
a reduction of 1 cent a pound in the 
base price of weatherproof wire, re- 
flecting the cumulative decline in com- 
modity prices other than metals. Ana- 
conda Wire &*Cable Company also 
reduced the price of weatherproof wire 
1 cent a pound shortly after the an- 
nouncement by General Cable. 


British Trade Index Lower 
The British Electrical and Allied 


Manufacturers’ Association’s index 
(1930=100) of new orders for Novem- 
ber in the United Kingdom electrical 
trades, while unaltered when com- 
pared with October, last, was sub- 
stantially below November, 1936. The 
index number was 143.0 for November, 
as against 166.3 for November, 1936, 
and 173.2 for October, 1936. The 
percentage of insured workers unem- 
ployed in November was 3.1, as com- 
pared with 3.0 per cent in October last 
and 3.4 per cent in November, 1936. 
For the year 1937 as a whole, however, 
a record volume of turnover is re- 
ported. 





AND MARKETS 


Trade Pact Lists 
Electric Products 


The reciprocal trade agreement pend- 
ing with the United Kingdom, New- 
foundland and the British Colonial Em- 
pire involves a wide range of electrical 
products. 

Paragraph 353, referred to as the 
“electrical paragraph” of the Tariff 
Act, reads as follows: 

All articles suitable for producing, rec- 
tifying, modifying, controlling, or dis- 
tributing electrical energy; electrical tele- 
graph (including printing and _ typewrit- 
ing), telephone signaling. radio, welding, 
ignition, wiring, therapeutic, and X-ray 
apparatus, instruments (other than labora- 
tory), and devices; and articles having as 
an essential feature an electrical element 
or device, such as electric motors, fans, 
locomotives, portable tools, furnaces, heat- 
ers, ovens, ranges, washing machines, re- 
frigerators, and signs: all the foregoing 
and parts thereof, finished or unfinished, 
wholly or in chief value of metal, and not 
specially provided for. 

Other products listed include: 

Mica plates and built up mica; car- 
bons, electrodes, brushes; telephone, tele- 
graph and other wires and cables; steam 
turbines and parts thereof: molded insula- 
tors and insulating material. 

Electrical products may be involved 
under certain other paragraphs, in- 
cluding: 

Copper, pewter, or silver-plated table, 
household, kitchen and hospital utensils; 
scientific and laboratory instruments, ap- 
paratus, etc., nautical instruments and 
parts; molded, pressed, or formed articles, 
in part of asbestos; manufactures of “hard 
rubber.” The list also includes a wide 
range of machinery and manufactures. 

Under the reciprocal trade agree- 
ment procedure, concessions in Amer- 
ican duties may be as great as a 50 
per cent reduction in the present rate. 
In this connection it is to be remem- 
bered that any concession made in this 
agreement will accrue to the benefit of 
all countries except (for the present) 
Germany and Australia. 


Elliott Gets Turbine Award 
Board of Public Works, Chillicothe, 


Mo., has awarded a contract to the 
Elliott Company, Pittsburgh, Pa., for 
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a 2,500-kw. steam turbo-generator unit 
and auxiliary equipment and for a 
1,300-sq.ft. surface condenser, at a 
price of $94,650. This and _ other 
equipment will be installed by the 
municipality in connection with ex- 
pansion and improvements in city- 
owned electric power plant. 

It is expected to ask bids in Febru- 
ary for new boiler unit, switchboard. 
instruments and other equipment, as 
well as for general contract for con- 
struction of addition. Entire project 
will cost approximately $300,000. 


Manufacturers Make 
Sales Assignments 


Among the electrical manufacturing 
companies which have recently made 
additions to their sales staffs are the 
following: 


McGill Manufacturing Company has 
added R. C. Purdy to its Detroit sales 
force. Mr. Purdy is to be located in 
Cleveland and will cover Akron, Canton, 
Youngstown and Warren, Ohio. 

John J. Massimi has been appointed 
manager of apartment house appliance 
sales to head the apartment house de- 
partment recently established to handle the 
merchandising of Kelvinator household ap- 
pliances in that field. 
in New York. 

Mica Insulator Company announces the 
appointment of the Kirby Company, Cleve- 
land, Ohio, as authorized fabricator of 
their “Lamicoid” (laminated _ bakelite) 
sheets, tubes and rods. 

Bull Dog Electric Products Company, 
Ernest K. Higginbottom, district repre- 
sentative in the Atlanta territory. His 
appointment goes into effect February 1. 
Mr. Higginbottom will represent the com- 
pany in South Carolina and in portions 
of Georgia, Florida and Alabama. 

James Boyd, formerly assistant eastern 
district manager, has been appointed east- 
ern district manager of Westinghouse 
Electric & Manufacturing Company. He 
succeeds H. F. Boe, who becomes com- 
mercial manager of the company with of- 
fices in Pittsburgh. Mr. Boyd’s head- 
quarters will be at 150 Broadway, New 


York. 


Headquarters are 


Federal Supply Awards Let 


Among the Federal supply contracts 
recently let are the following: 

Victor Insulators, Inc., Victor, N. Y., 
War, bus insulators, $15,951. 

General Cable Corporation, New 
York, War, cable and reels, $10,800. 


nica aii a 


New York Metal Prices 


Jan. 19,1938 Jan. 25, 1938 


Cents per Cents per 
C : Pound Pound 
/Opper electrolytic. ... 10.75* 10.25% 
Lead Am.S.&R. price 4.90 4.90 
Neeny aud eupae es 13.75 13.75 
ickel ingot.......... 35.00 35.00 
POR v65 Se ge cre 5.35 5.35 
OPEN a5 swine alee. 41.625 41.00 
Aluminum, 99 per cent. 20.00 20.00 
* Delivered Connecticut Valley. 
ee 
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Field Reports on Business 


Industry is now looking toward Washington for some signs to revive 


business. 


The TVA decision has caused greater uncertainty among the 


utilities. As a result forward purchases have been curtailed to a minimum 


pending a clarification of the government’s competitive power program. 


NEW ENGLAND 


Improvement in buying electrical equip- 
ment in this district during the past 
week is reported in the industrial depart- 
ments of well-known manufacturers and 
the present month’s sales volume, while 
lower than for a year ago, is not far from 
the average level maintained for the past 
four years. Small motor sales are decidedly 
better; several interesting orders for fair- 
sized groups ranging up to 50 motors 
are pending as a result of a resumption 
of activity among machine tool manufac- 
turers in Massachusetts and Rhode Is- 
land. 

Heavy electrical machinery is quiet, but 
inquiries for arc-welding equipment are 
increasing and interest in floodlighting is 
gaining, due in part to demand for lighted 
ski-ways. One large ski-runway has asked 
for quotations for immediate installation 
of a number of reflectors. Improvement 
of the Nantucket, Mass., airport at a cost 
of $14,454 offers prospects for the sale of 
these units. 

Architects are asking for quotations on 
a considerable amount of wiring supplies 
for lighting and signaling systems in insti- 
tutional buildings. Merchandise orders 
are scattered, but an encouraging start 
comparing favorably with the first month 
of last year is reported from the Vermont 
area. 

The New Haven Railroad has announced 
plans for the expenditure of $2,100,000, 
which involves new air-conditioned pas- 
senger coaches and Diesel-powered switch- 
ing engines, pending permission of the 
federal district court. A recent order re- 
ceived by General Electric calls for the 
construction of a number of small turbo- 
generators at the Lynn plant which are 
destined for naval use. The Eastern 
Massachusetts Electric Company plans to 
expend $65.000 for improvements in trans- 
mission facilities. 


PACIFIC COAST 


Except in the Pacific Northwest, where 
they registered a slight gain, the volume 
of Pacific Coast building permits during 
December averaged a 30 per cent decrease 
under those of November, 1937. The 
twelve months totals for 1937 indicated 
a 2 per cent increase for San Francisco 
over 1936 and increases of 1 per cent, 2 
per cent and 4 per cent for Los Angeles, 
Salt Lake City and Seattle respectively, 
Portland showing the only decisive gain 
with 25 per cent. 

Rural electrification activity includes a 
$208,730 bid for 250 miles in the Feather 
River Canyon area in northeastern Cali- 
fornia, a big job along the All American 
Canal around El Centro, requiring fifteen 
carloads of wire, 2.000 poles, 8,000 in- 
sulators and requisite hardware and a 
77-mile, 370-customer line near Florence 
in Pinal County, Arizona. 

Considerable private reconstruction in 
San Francisco is partially influenced by 
Exposition year preparation, such as a 
$200,000 addition to the Hearst building 
and jobs of $300,000 and $500,000 re- 
spectively for the Claus Spreckles build- 
ing and the Empire Hotel, with much 


facading planned elsewhere. These struc- 
tures, together with the relighting of a 
downtown department store, have created 
much lighting business in the Bay area, 
where 101 highway luminaires, costing 
$8,500, were recently installed on key 
highways and sodium units replaced in- 
candescent lights in a vehicular tunnel. 

Machinery sales, except in the Los An- 
geles district, are temporarily quiet, but 
bids are being received on a 150,000-hp. 
turbine governor and generator for Ken- 
drick project in Wyoming and telephone 
carrier-current equipment for the Boulder 
plant. 

NEW YORK 

Purchases of equipment and stores by 
utilities have come to a standstill as a 
result of recent court decisions upholding 
the power program of the government. 
While the industry has budgeted expendi- 
tures for 1938 in excess of last year, 
very little buying has been made so far. 

While the decision of the court in Chat- 
tanooga upholding the validity of the TVA 
had not been unexpected, the scope came 
as a surprise. It is felt in many quarters 
that the government is now free to exer- 
cise any type of competition with all 
business. Because of this feeling greater 
uncertainty and uneasiness exist. 

There has been practically no change 
in business during the past week. Move- 
ment of goods is spotty, with buying held 
to a minimum. Observers believe that 
buying in great volume will come into the 
market in the spring. This is seen on the 
basis that inventories are being depleted 
and new stock must be ordered. 

Business leaders are looking to Wash- 
ington for some signs of what the future 
holds. So far nothing tangible has come 
out of the conferences between President 
Roosevelt and labor and industry leaders. 
Hope is expressed in many quarters that 
definite steps will be made to restore con- 
fidence and revive trade. 


CHICAGO 


Basic conditions in business remained 
practically unchanged during the week 
with trade in most quarters very spotty. 
Orders for electrical equipment are still 
running well under a year ago, although 
sentiment is that a pick-up is overdue. 
Inventories of electrical stocks are said to 
be not excessive, which has given rise to 
the belief and new orders should soon 
make their appearance in the markets. 

Reports indicate that electric range 
sales are showing some improvement. 
Several large air-conditioning installations 
are being planned. Another item of note 
is the increasing number of high-intensity 
illuminated theater fronts being installed. 
On some of the jobs the connected load 
for the canopy alone is 80,000 watts. 

The pick-up in steel operations and 
lifting of automobile production appear 
as outstanding favorable signs in reviving 
trade. There has been a stiffening of com- 
modity prices of late, which has led many 
to believe that the bottom has _ been 
reached. It is felt that if present levels 
can be maintained a base will be formed 
for recovery. 


(459) 83 








































84 








To commercial managers and lighting specialists. 
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Onertation Maintenance 





How? 


Through increased electrical applications in production, assembly, handling, inspection. 


Do these appl wations exist? 


They do. All over the country individual plants are testing new uses of electric power 
—to cut their costs under present conditions—to save waste—to improve quality. In 
turn, each of these applications becomes a tested idea which many other industries can 
adapt to their own use. Great developments lie ahead in the market for electric power. 


Is the information avatlable? 


Do you know that the best of these ideas are gathered regularly, compiled and published 
by McGraw-Hill Electrical Publications as a special service for you to distribute to 
your power customers? 


In short, do you know TIMELY IDEAS—designed specifically for the needs of power 
sales departments in 1938? 


It would cost you thousands of dollars to obtain and publish the material in a year’s 
issues of TIMELY IDEAS. Yet you can purchase this service to distribute to all of the 
important people in the plants in your territory for a very moderate sum. 


TIMELY IDEAS now in its third year has proved so useful and interesting that a large 
percentage of presidents, superintendents and officers in the plants of power users ask 
for it regularly—and electrical men eat it up. 


Timely Ideas STANDARD PRACTICE Card— Materials Handling 


ELIMINATING UNNECESSARY The STAND- 


TRAVEL 
ARD PRAC- 
COMPANY —Graton & Knight 
Co., Worcester, Mass. ” TICE Card— 


PROBLEM—To eliminate unneces- One of the new 


sary travel and handling of features in 
material in manufacturing of 


leather taps. TIMELY IDEAS 


SOLUTION—Installed conveyors 
and chutes after rearrangement 
of production machines. 


RESULT — Reduction of overall 

travel from 1460 ft. to 464 ft., 

a= Present travel and of operations from 63 to 

om an Prov 39. Cost of change was $1,900. 
evious travel Annual saving, $2,700. 
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- - = for increased 


The TIMELY IDEAS organization also 
produces a companion service to assist in load building with commercial customers. Ask for 4 
sample copy of TIMELY IDEAS FOR PROFITS. 





l| power sales in 1938 | 


also 
yr a 


1938 






J. you are not one of the 
seventy power companies now 
profiting from the use of 
TIMELY IDEAS —check now 
for 1938 load building. 


Send the coupon on this page 
for a free sample copy of the 
winter issue—a special collec- 
tion of case studies on reduced 
Operating costs. 


N. B.—to individuals in indus- 
trial plants, warehouses, mines, 
etc. Timely Ideas is published 
for distribution by power com- 
panies to their customers. How- 
ever if you do not receive 
TIMELY IDEAS in this way an 
individual copy of the current 
issue will be sent for 25c in 
stamps. 
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KILLING THAT THREE-O CLO 
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A few of the case studies 
in the winter issue— 
now available. 


aimee te meme Uh meh 


—Individual copies 25c each to others— 


TIMELY IDEAS 
330 W. 42nd St. 
New York City. 


Please send me a copy of the winter issue of TIMELY IDEAS containing 
special case studies. 
_| Free to Power Company Executives only. 


(-] 25 cents in stamps enclosed. 
Name ... saath y iaca acre eyes nana 2 ae ate Se 


Company ... 


MOND 6 eles es 
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Power Telemetering 


This company’s telemetering instruments 
have been adapted recently to the measur- 
ing and transmitting of electrical quanti- 
ties, such as volts, amperes and watts. It 





‘“*Metameter,”’ 
bury, Conn. 


The Bristol Co., Water- 


is said they will handle measurements of 
all magnitudes, from milli-voltages up to 
the totalized output of power plants. As 
in similar types for telemetering pressure, 
flow, temperature and other non-electrical 
quantities, a cam, driven by a constant- 
speed motor, gives the electrical impulses 
necessary to operate the system. ‘This 
device is designed periodically to engage 
and release pointer arm of the measuring 
element, so that no strain will be placed 
on the element. 
o 


Limit Switch 


Snap point of this compact precision 
limit switch is held in close tolerance re- 
lation to dowel holes in the mounting 
plate. This feature is said often to elim- 
inate the necessity for adjustability of 
actuating parts and to make available the 
economy of setting to jig. Switch is sealed 


e 





“L-K” switch; 2% x 19/16 x 15/16 in. 
rated at % hp up to 460 volts a.c 
Micro Switch Corp., Freeport, Ill 
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EQUIPMENT 


in steel case and actuated by a plunger, 
sealed against entrance of normal oil and 
water. Plunger has total travel of 14 in., 
but switch is actuated by movement of 


0.001 in. in forepart of travel. 


e 
Clip-On Ammeters 
“Ferranti’ dual range clip-on am- 


meters; ten models provide ranges of 

from 0 to 250 amp. low range scales, 

0 to 1,500 amp. high range scales. 

Ferranti Electric, Ine., New York, N. Y. 

With the recent addition of three dual 
range combination models, this company’s 
line of clip-on ammeters now totals ten, 
each instrument having two full scales. 
Range of instrument is changed instantly 
at touch of switch immediately above the 
dial. As their name suggests, these in- 
struments indicate current when clipped 
around the conductor, insulated or non- 
insulated. 

e 


Numeral Print Recorder 


Two to six temperatures from as many 
different thermocouples may be continu- 
ously recorded using this multiple record- 
ing potentiometer pyrometer. Only one 





Multiple recording potentiometer pyro- 
meter; uses 12-in. chart. Brown Instru- 
ment Co., Philadelphia, Pa. 


symbol, a plus sign, is used, a multi-color 
numeral identifying the thermocouple 
from which the temperature record is be- 
ing made. Vertical line of the plus sign 
indicates temperature and horizontal line 
time co ordinate, the intersection locating 
the point of the time-temperature record. 
2 


‘ . _ ™“ 
Service Entrance Connectors 
Service entrance connectors; to handle 
B. & S. wire sizes 4 and 6 or 6 and 8, 
W. N. Matthews Corp., St. Louis, Mo. 
Service entrance connectors for house 
service connections or other small solder- 
less wire connections are latest additions 
to this company’s line. Body is one-piece, 
hard-drawn copper; bolt is of Everdur, 
with slotted hex head, so that either 
wrench or screwdriver may be used.  In- 
side body wall is threaded to give greater 
strength and locking against vibration. 


AVAILABLE 


Heat-Treating Tank 


Two electric immersion heating  ele- 
ments, each 4144 kw., together with con- 
trol bulb of automatic temperature con- 
troller, are installed symmetrically in bot- 
tom of this insulated heat-treating tank. 
Heaters are balanced three-phase types; 





Heat-treating 
treating leather products in oil at 300 
deg. F.; may be made for other tem 


tank; developed for 


perature requirements or products 

Herrington & Randall, Ince., Detroit 

Mich. 
both they and the control bulb are pro- 
tected by removable expanded metal guard 
which also serves as rest for holding 
work. Control instrument operates on 
relay and contactor to maintain desired 
temperature, the latter being readily ad 
justed from the outside of tank. Tank 
may be stationary or portable. 


Cireuit Breaker Mechanism 


A motor-driven cam device has been 
developed to supersede the centrifugal 
motor mechanism formerly used to operate 
this company’s Type FH oil-blast circuit 
breakers and takes four inches less head- 
room. Cam acts against a roller connected 
to a standard trip-free linkage. At the 
end of the closing stroke, the motor is 
electrically disconnected, excess energy of 
cam is absorbed by dashpot and cam is 





Type ME-10 circuit breaker mechani 
for Type FH oil circuit breakers, Gen- 
eral Electric Co., Schenectady, N. * 
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returned to starting position by spring. 
Definite proportioning of closing force to 
closing requirements of breaker is said to 
provide high-speed closing without undue 
shock or over-travel at end of stroke. 

e 


Dead-End Tool 


Heavy duty dead-end tool; to handle 
conductor tensions up to 10,000 Ib. 
James R. Kearney Corp., St. Louis, Mo. 


[his company has announced a new 
heavy-duty dead-end tool said to be adapt- 
able to various types of strain insulator 
construction on wood pole line structures 
and steel tower transmission systems. 
Light in weight, it may readily be installed 
and handled by two men. 


Motor-Driven Cable Reel 


This motor-driven reel, to wind rubber 
cable, may be set in any position, is in- 
verted as illustrated to utilize a cable 
one-half the length of the run. Thus a 
500-ft. cable serves a 1,000-ft. run. Cable 
voltage may be 2,300 volts, with ground 
wires in the cable on any lower voltage. 
Motors are 600 volts or less, a.c. or d.c. 





» 2 motor-driven reel; shown with 
) ft. No. 4 cable. J. L. Gleason & Co., 
imbridge, Mass 


~t 


Indoor Breaker  , 
Expulsion ports 
to hasten arc ex- 
tinction are feat- 
ured in this moder- 
ate capacity indoor 
oil circuit breaker. 
In addition to non- 
oil-throwing con- 
struction, the 
breaker features 
self-aligning, wedge- 
and inger type con- 
tacts with © silver 
surfaces on main 
contacts, electri- 
cally welded steel 
tank, one-piece 
Bakelite bushings, 
flat angle, straight- 
line-motion t ype 
mechanism. 





DX-25 indoor oil circuit breaker; 
n ually or electrically operated for 
600. 1,200 and 2,000 amp. at 15,000, 


‘ and 5,000 volts, respectively; in- 
terrupting capacity, 75,000 kva. Allis- 
Chalmers Mfg. Co., Condit Works, Bos 
te Mass, 


* 
Electric Fixture Hangers 


_Two new types of malleable electric 
hxture hangers for use in wiring and 
angiig industrial units contain a uni- 
Yersal joint allowing the pendant to swing 
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Malleable iron electric fixture hangers; 
for sodium-vapor and mercury-vapor 
as well as other industrial lighting 
units. Thomas & Betts Co., Elizabeth, 
New Jersey. 


freely 18 deg. in any direction. Known 
as the “ball” and the “cushion” types, 
they are similar, the latter containing a 
spring or cushion that supports the fix- 
ture and absorbs’ shocks caused by 
vibration or other factors. Suspending 
hook containing a wired receptacle and 
receiving a loop provides a method for 
hanging the lighting fixture. 


Heat Controls 


Model VD-2: may be set for tempera- 
tures from 0 to 1,400 deg. F snap- 
action switches rated at 10 amp., 110 
volts; 5 amp., 220 volts or 3 amp., 
440 volts, a.c. Burlington Instrument 


Co., Newark, N. J 

Latest addition to this company’s line 
of temperature controls has two snap- 
action switches instead of one, making 
possible a two- or three-step heat con- 
trol. Each switch has its separate adjust- 
ing screw; there is also a main adjusting 
lever with screw and dial. Either or both 
the switches may be normally open, nor- 
mally closed or three wire, single pole, 
double throw, making possible a _ wider 
number of applications for industrial heat- 
ing. Thus. with one normally closed and 
one normally open type. first switch could 
control temperature, the. second be ar- 
ranged to give a high temperature alarm. 


Fiber Lamp Guard 


“Cc. & E. Fiber Guard, No. 114’; for 
50- and 75-watt lamps. Erieson Mfg. 
Co., Cleveland, Ohio. 

Designed to protect the user and elec- 
trical machinery that would be damaged 
by accidental shorts caused by metal 
guards. This guard is constructed with 
six fiber strips and one band arpund the 
center, has a heavy vulcanized fiber swivel 
hook. full-leneth half reflector covered on 
the inside with a white baked enamel. 
Guard is sprayed with steam lacquer to 
make it moisture-proof, has a_ tensile 
strength of 6,000 lb. per sq.in. and crush- 
ing strength of 40,000 Ib. per sq.in. 


Belt Vuleanizer 


Both the upper and lower platens of 
this belt vulcanizer are heated, to lessen 
vulcanizing time. It is sufficiently light 
in weight so that it may he used on 
belts which are in place on the machines 
or to be used on a bench, with the belt 
brought to it. The top platen is me- 
chanically hinged, rather than being loose 
or apart from the rest of the plate. In 
use, the upper platen is swung edgewise 
off from the lower, the lapped ends of the 
belt, with the cement applied, laid on 
the lower platen and the upper platen 





Here is a typical example of 


the attention to detail found in 


RELIABLE 
engineering 
a 


Aluminum to Copper 


Connectors 





Features 


el. Perfect fit, accurately ma- 
chined threads appiy high pres- 
sure to joint. 


e 2. High pressure is distributed 
over large area of aluminum to 
prevent appreciable cold flow and 
consequent loosening after con- 
nector is applied. 


e <b. Copper and aluminum wires 
are well separated—a drop of 
water cannot bridge them and eat 
the line wire. 


e A. Surface of spacer slug is 
hot tinned to give weather resisting 
coating and galvanized to prevent 
galvanic action with aluminum. 


e ». The portion of spacer that 
contacts the copper tap wire is 
plain copper. 


Here’s an important contribution 
to the field of solderless connectors 
for aluminum to copper. 


Write for Sample. Test its per- 
formance. 
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—made possible 
about $30,000 
worth of business 
in one year! 


MIDGET "MEGGER" 
TESTER 


Just 18 months ago an up-and-coming 
electrical contractor New England 
purchased one of our $80 Midget 
“Megger” Testers, and now he writes: 


“Regarding the Midget ‘Megger’, 
it seems strange that we were 
ever able to do business without 
it. We use it on practically every 
job that comes into our shop, and 
always on the premises of our 
customers. It has stood up beau- 
tifully and does more work than 
any other tool we have. Through 
its use it made possible about 
$30,000 worth of rewiring during 
this past year. We are able to 
show our customers grounded 
conditions, whereas before, we 
could only tell them of the bad 
conditions that existed. They 
like to see the instrument work, 
and many of them desire to use 
it. It is most convincing and 
does a beautiful job.” 


This is typical of what our “Meg- 
ger” Insulation Testing Instruments 
are doing for electrical men 


where”—especially those who 


“every- 
have 
discovered how simple it is to fore- 
stall electrical trouble in this way. 
Write for illustrated Bulletin 1355-W 
which describes various types of the 
“Megger” Insulation Testing Instru- 
10,000 


ments up to megohms and 


2500 volts. 


JAMES G, BIDDLE CO. 


x 
ELECTRICAL 


1211-13 Arce STREET 


, INSTRUMENTS 


Puitapecpnia, Pa. 


Other Biddle Specialties: 


Ground Testers 
Direct-Reading Ohmmeters 
Capacitance Meter 

Low Resistance Testing Sets 
Water Tester 


“Frahm” Vibrating-Reed Tachometers 
and Frequency Meters 


“Jagabi” Rheostats 
“Jagabi”’ 


*‘Megger” 
“"Megger”’ 
“‘Megger”’ 
“Ducter” 
“Dionic” 


Speed-Measuring Instruments 
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swung back into position and the four 
nuts tightened to provide the clamping 
pressure. It heats in 30 to 35 minutes, 
uses a thermostat to keep proper vulcan- 
izing temperature. 


for fabric, 
1,000 watts, 


“Ton-Tex"’ belt vulcanizer; 
rubber or ‘‘*Ton-Tex” belts; 
110 volts, ac. or d.ec.; handles T-in 
belts in one operation; 10-in. belts in 
two. Ton-Tex Corp., New York, N. Y. 


Developing Machine 


Developing speeds up to 16 ft. a minute 


are said to be obtained with a new develop- | 
permits use of |f 


ing machine which also 
sheets cut to the standard sizes of the orig- 
inals. The accompanying illustration shows 


“Type 3500’’ developer; in two sizes for 
prints up to and including 42- and 
54-in. in width. Ozalid Corp., New York 
City. 
the printer properly positioned under the 
extending conveyor of the developer. Oper- 
ator, standing in front of the printer, either 


feeds the exposed cut sheets into the con- | 


veyor or, when developing continuous yard- 
age, starts beginning of the exposed roll 
under the belt which automatically carries 
the material along the conveyor, through 
developer and onto trimming table at rear. 


Oil-Tight Limit Switch 


CR9440-B1B  oil-tight 
action limit switch 
Co., Schenectady, N. 


New oil-tight, snap-action limit 
is suggested for machinery where a small, 
compact, heavy-duty reversing limit switch 
is required to open or close a_ control 
circuit. Of single-pole, double-throw de- 
sign, the switch has silver-faced tips on 
both stationary and moving contacts. Pro- 
tection of the switch from oil is obtained 
by inclosing switch in a noes inceoating 
case with two gi asketed sides and an open 
ing in the rear for 4-in. conduit connec- 
tions. Movable contact assembly is held 
in position by a small “Alnico” magnet 
acting on an iron yoke. As_ yoke is 
broken away from magnet face by direct 
mechanical action of operating lever 
spring snaps contact assembly to oppo- 
site position, where it is held in by mag- 
net until yoke is again broken away. 


““Alnico” 
General 


snap- 
Electric 


switch 


You're sure it 


Sependable- 


if it’s a PENN-UNION conduc- 
tor fitting— 


Every item carefully de- 
signed, and thoroughly tested. 


Never any question as to 
reliability of the connection— 
mechanically and electrically. 

That’s why the leading utility com- 

panies and 
“‘industrials”’ 
are PENN- 
UNION cus- 
tomers. 


The line is 
complete. 

Fittings for 
every type of 
electrical con- 
nection. 


Any combi- 
nation of tube, 
bar, cable and 
wire. 


Write for 
catalog. 


Sold by leading jobbers 


PENN-UNION 


ELECTRIC CORPORATION 
ERIE, PA. 


You’ll find it in the complete line— 


UNION 


Conductor Fittings 
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Recent Rate Changes 


SOUTHWESTERN Gas & ELectric Com- 
pany has been ordered by the Louisiana 
Public Service Commission to scale down 
its rate schedule for electricity to effect 
an annual saving of $135,000 to consum- 
ers in Shreveport and vicinity. The com- 
mission did not specify in its order how 
the Southwestern company is to reduce its 
rates, merely stipulating that a _ reduc- 
tion of that amount shall be made effec- 
tive with March 1 billings. Twenty-five 
other utility companies of Louisiana have 
been cited by the commission to show 
cause why their rates should not be re- 


dui ed. 


CenTRAL Arizona Licut & Power Com- 
pany has filed a new schedule of electric 
rates with the Arizona Corporation Com- 
mission which will reduce charges in 
Phoenix $200,000 a year. Electricity bills 
submitted after February 1 to approxi- 
mately 25,000 consumers residing in 
Phoenix, Glendale, Peoria, Buckeye, 
Tempe, Gilbert, Chandler and all parts of 
the Salt River valley, will be lowered by 
the new rates. 


Cotumsus & SouTHERN Onto ELECTRIC 
Company has offered to reduce its resi- 
dential light rates 6144 per cent, a total 
of $151,000 a year. B. W. Marr, president, 
proposed the reduction on condition that 
City Council will approve a five-year con- 
tract and submit it to the electorate. The 
proposed residential rate is: first 10 
kw.-hr., 5 cents; next 40 kw.hr., 444 
cents; next 100 kw-hr., 4 cents; over 
150 kw.hr., 3 cents. The present rate is: 
first 30 kw.-hr., 5 cents: next 60 kw.-hr., 
4\4 cents: next 60 kw.-hr., 4 cents, over 
150 kw.-hr., 3. cents. 


Intrnoris Commerce ComMmMIssion has 
announced that electric rate reductions 
during 1937 amounted to $1,571,336. In- 
cluded are Central Illinois Public Service. 
$150,000; Public Service Company of 
Northern Illinois, $649,000: Central II- 
linois Electric & Gas Company, $255,036; 
Mt. Carmel Public Utility & Service Com- 
pany, $10,000: Illinois Northern Utilities 
Company, $41,800: and TIllinois Iowa 
Power Company, $467,500. 


New York Power & Licut Corpora- 
TION has filed revisions of its electric 
rates with the Public Service Commission 
which reduce one power and two general 
rates in the city of Hudson and numerous 
villages and towns in Columbia and Rens- 
selaer counties. The changes are esti- 
mated to save consumers in this area 
about $9.700 annually. 


Hardy Plant Checks Erosion 


A hardy plant known as the kudzu 
vine, imported years ago from Japan, 
has been found useful by the Alabama 
Power Company in checking sheet and 
gully erosion around transmission line 
structures and elsewhere on its prop- 
erties, stated Gomer Evans, forester. 
The plant produces a rich foliage with 
4 tough, fibrous vine which checks ero- 
sion in a remarkably short time. The 
U. S. Department of Agriculture en- 


courages kudzu planting to check farm 
erosion. 
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Every practical designer, engineer and shop man 
knows, of course, that it can't be done, so why 
spend a lot of your valuable time trying to deter- 
mine the right insulation for each particular appli- 
cation. That's our job! The experience of service 
engineers and laboratory men who have been 
specializing only in insulation is at your disposal 
without cost or obligation. Let us study your 
problem so that we can suggest a material that 
will improve product performance, or reduce 
manufacturing costs, or both. A letter will make 
the next move ours. 


CONTINENTAL-DIAMOND FIBRE CO. 


Newark, Delaware 


Represented in Canada by DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 


DILECTO MICABOND 


A laminated plastic, commonly known as Thin splittings of mica bonded together with 
phenol fibre, made in sheets, rods and tubes specially developed binders into standard 
or fabricated part- to specificatic Has 
high electrical insulat 
resistance to water, pr 


by oil or mild acids. It is 


DIAMOND 


VULCANIZED FIBRE 


he nomica ins ating mate 
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ALL REPORT 
Excellent Service 
FULL =—-—-FULL GREATER 


LIFE LIGHT ECONOMY 


They find in SLATER lamps high 
uniform QUALITY .. . obtained by 
STEP-BY-STEP control and in 
spite of SLATER extra supervision 
and test, the lamps cost less to buy, 
and far less in eventual cost. 


HIGH QUALITY ... MAINTAINED .. . 
means CONTINUED satisfaction 


Write Us 


DISTRIBUTORS: 


A special offer (write for 
it) makes SLATER lamps 
a highly profitable line 
for you. 


SLATER 


ELECTRIC & MFG. CO., INC. 
yee bee ia 
BROOKLYN, N.Y. 
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Sales Opportunities 


ASHLAND, Ky.—American Rolling Mill 
Company, Middletown, Ohio, plans _instal- 
lation of motors and controls, electric 
hoists, conveyors and other equipment in 
connection with expansion and improve- 
ments at branch plant at Ashland. Cost 
about $175,000. Work will be placed 
under way at once. F. E. Vigor is local 
manager. 


St. AntHony, IpAHO—Common Council 
is considering new municipal hydroelectric 
generating plant on Henry’s Fork of 
Snake River, with transmission line to 
city, where power substation will be con- 
structed. Application has been made to 
State Reclamation Department for _per- 
mission to use water for station. Cost 
estimated close to $165,000. A. G. Miller, 
Mayor, is active in project. 


Mason City, lowa—Peoples Gas & 
Electric Company plans extensions and 
improvements in local steam-electric gen- 
erating station. including installation of 
additional equipment for increased ca- 
pacity. Company also plans extensions in 
primary and secondary lines in_ rural 
areas, totaling about 60 miles. Work 
will be carried out as part of 1938 ex- 
pansion and improvement program. Fund 
of $300,000 is being arranged for projects 
noted and for betterments in gas system. 


CoLumsus, On10—Columbus & Southern 
Ohio Electric Company has plans under 
way for expansion in main steam-electric 
generating plant, with installation of new 
turbo-generator units and auxiliary equip- 
ment, high-pressure boilers and accessory 
apparatus to increase capacity about 
30,000 kw. Cost estimated at close to 
$5,000,000. Work is scheduled to be 


carried out during present year. 


CHATTANOOGA, TENN.—Welding Gas 
Products Company, Inc., care of M. E. 
White, 200 East Minnesota Avenue, 
Knoxville, Tenn., president, recently or- 
ganized, plans installation of motors and 
controls, air compresors, conveyors and 
other equipment in new plant at Chatta- 
nooga for production of industrial oxygen 
and other industrial gases. Site is being 
selected. Cost about $100,000. J. D. 
Williams, Chattanooga, is vice-president 
and general manager. 


BrookL_yn, N. Y.—Signal Corps Pro- 
curement District, Army Base,  Fifty- 


eighth Street and First Avenue, receives 
bids until February 7 for 2,000 to 5,000 
miles of wire (Circular 108). 


KENDALLVILLE, INp.—Is considering ex- 
tensions and improvements in municipal 
power plant, to include installation of 
new 1,500 kw. turbo-generator unit and 
auxiliary equipment. Estimates of cost 
are being made. S. R. Ludlow, super- 
intendent of municipal light and water 
plant, is in charge. 


Katamazoo, Micu.—Has plans nearing 
completion for proposed addition to muni- 
cipal electric power plant, with installa- 
tion of equipment for increased capacity. 
Cost estimated close to $275,000. Burns 
& McDonnell Engineering Company, 107 
West Linwood Boulevard, Kansas City. 
Mo., is consulting engineer. 


Gitenwoop City, Wis.—St. Croix County 
Electric Co-Operative, Inc., Glenwood 
City. William Rutzen, president, has plans 
under way for primary and_ secondary 
lines for rural electric system in parts of 
St. Croix and neighboring counties, total- 
ing about 270 miles, with outdoor power 
substations and service facilities. Cost 
about $270,000. Financing will be car- 


ried out through federal aid. E. RB. 
Wayts, Tenney Building, Madison, Wis.. 
chief engineer, Wisconsin Rural Electri(i. 
cation Administration, is in charge. 


Cuino, Carir.—Southern = California 
Edison Company, Los Angeles, Calif., has 
plans nearing completion for new addi- 
lion to power substation at Chino, 40 x 40 
feet, to include installation of  trans- 
formers and auxiliary equipment. 
Company will also make improvements jn 
power substations at Pasadena and Santa 
Barbara, Calif., with installation of addi. 
tional equipment for replacements and 
increased output. 


Wasuincton, D. C.—Bureau of Sup- 
plies and Accounts, Navy Department, 
Washington, receives bids until February 
4 for ventilating fans, controllers and 
spare parts for Portsmouth and Mare 
Island Navy Yard (Schedule 2642). 


Avis, Pa.—Jersey Shore Steel Company, 
Avis, recently organized, plans installa- 
tion of heavy-duty motors and controls, 
regulators, electric hoists, conveyors and 
other equipment in connection with ex- 
pansion and improvements in former Jocal 
steel mill, lately acquired, to be modern- 
ized for new plant. Project is scheduled 
for completion in about 90 days and will 
cost close to $200,000. John A. Shultz, 
formerly head of Sweet’s Steel Company, 
Williamsport, Pa., is president. 


Swney, Monrt.—State Water Conserva- 
tion Board, Capitol Building, Helena, 
Mont., E. B. Donohue, chief engineer, 
plans power substation with three main 
transformers, switchgear and_ accessory 
equipment, and about 12 miles of trans- 
mission lines in connection with reclama- 
tion project in Richland County, vicinity 
of Sidney. Also will install five main 
motor-driven pumping units, two of 
1500 gallons per minute capacity, two 
of 6.750 gal. per minute rating and one 
of 7,200 gal. per minute capacity. Entire 
project will cost close to $100,000. Bids 
will be asked soon. 


LAwreNcE, Nep.—Southern Nebraska 
Power Company, Superior, Neb., plans 
new transmission line from Lawrence te 
vicinity of St. Stephens Church, Neb. 
Permission has been secured. 


Kansas City, Mo.—Kansas City Power 
& Light Company has plans under way 
for extensions and improvements in main 
steam-electric generating plant, including 
installation of new turbo-generator unit 
of about 25,000-kw. capacity, high-pressure 
boilers and auxiliary equipment. Entire 
project will cost close to $3,000,000 and 
will be carried out as a part of 1938 
expansion and improvement program. 


Linpen, N. J.—General Motors Corpora- 
tion, Linden Division, plans installation 
of motors and controls, conveyors and 
other equipment in new one-story addi- 
tion to local automobile assembling works, 
for which superstructure will begin soon. 
Cost close to $100,000. W. S. Roberts 
is general manager at plant. 


Mare Istanp, Catir.—Bureau of Yards 
and Docks, Navy Department, Washing: 
ton, D. C., receives bids until February 
16 for motor-driven pumping units, with 
controls and accessories, and for alt 
conditioning equipment for dry dock at 


navy yard, Mare Island (Specifications 
8516). 

Lenom City, Tenn.—Plans municipal 
electric distributing system using 
power. Special election has been callec 


February 2 to approve bonds for project. 
Financing in amount of $55,000 will be ar 
ranged through federal aid. 
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Municipal Plants 


MENOMINEE, Micu.—Federal Judge 
Fred M. Raymond of Grand Rapids has 
dismissed the bill of complaint of the 
Menominee & Marinette Light & Traction 
Company to prevent the city from using 
PWA funds for financing a power plant. 
The order followed a ruling of the U. S. 
Supreme Court which upheld the govern- 
ment in the making of loans and grants 
for publicly owned electric plants. 


York, Nes.—Petitions asking city coun- 
cil to submit to the voters a proposal for 
the acquisition of a municipally owned 
light and power plant are being circu- 
lated. Upon insistant demand for lower 
rates, the council last August indefinitely 
tabled a proposed five-year contract with 
the lowa-Nebraska Light & Power Com- 
pany. 


Co.umsBus, Onto—Construction of a 
$1,000,000 extension to the municipal 
light plant will begin as soon as City 
Attorney John L. Davies obtains dismis- 
sal of an injunction suit in federal court 
obtained by the Columbus and Southern 
Ohio Electric Company, forbidding the 
city to proceed with the work. The 
utility company obtained an _ injunction 
restraining the city from building, hold- 
ing that the act granting the city federal 
funds was unconstitutional. The exten- 
sion in Columbus calls for a new build- 
ing just east of the present plant, new 
boilers, generating units, and other fa- 
cilities that would permit the plant to 
carry the full burden of supplying power 
for the city’s new $3,700,000 sewage dis- 
posal plant and provide more energy for 
street lighting. 


M’Kenziz, Tenn.—An election authoriz- 
ing a bond issue for purchase and con- 
struction of a distributing plant for TVA 
power has been voted by City Council. 
A date for the election and the amount 
of the bond issue will be determined 
later. 


Superior, Wis.—State Public Service 
Commission has announced that on _ its 
own motion it would reopen the Superior 
Water, Light & Power Company acquisi- 
tion case to consider a revaluation. A 
hearing will be scheduled soon. Taxpay- 
er’s suit, which was scheduled to be 
heard in Dane County circuit court this 
month has been deferred. The commis- 
sion will investigate several problems in 
connection with the acquisition proceed- 
ings which have arisen since August 13 
when it set a valuation of $4,625,000 for 
the water and electric utilities of the 
Superior Water, Light & Power Com- 
pany. At a special session held recently, 
the city council gave first reading to a 
motion to repeal the $6,000,000 bond 
ordinance to purchase the utility. Webb 
Monaghan, who introduced the resolu- 
tion, said that the ordinance should be 
repealed to leave the way clear for a 
new ordinance if the state public service 
commission set a new valuation. 


Contracts Up 34 Per Cent 


Public utility contracts let during 
1937 totaled $277,730,100, a gain of 
34 per cent over last year, according 
to an announcement by T. S. Holdon, 


tion. 
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Vice-president of F. W. Dodge Corpora- | 





—illustrated by three types of group- 
operated, 3-pole indoor disconnecting 
switches in the Elpeco Showroom: 


TOP ROW 


2000 ampere operated by motor mechanism 


MIDDLE ROW 
1200 ampere, operated by worm and wheel 
manual mechanism 


BOTTOM ROW 
600 ampere, operated by manual lever. 


Can be furnished in various capacities and 
voltages. Essentially a safety switch, incor- 
porating modern practice in safe operation. 
Many designs available to fit all switching 
conditions. 

ee 


Send your problems to 


ELECTRIC POWER EQUIPMENT CORP. 


412 North 18th Street 
PHILADELPHIA, PA. 
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AND DISTRIBUTION 
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Backed by 


more than 
25 years 
of manu- 
facturing 
experience 
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Bulletin SL35 


OVALS & FIGURE 8'S 
for 


COPPER 
COPPERWELD 
COPPERWELD-COPPER 
COPPER-BRONZE 
& STEEL 


SOLID & STRANDED WIRES 
& 


MEMCO ENGINEERING & 
MANUFACTURING CO. 


LONG ISLAND CITY, N. Y. 


SPLICING SLEEVES 
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Energized Substation 
Raised Above Flood Level 
[Continued from page 31] 


_ terial for future handling of trans- 


| 


formers and the reduction in trans- 
portation hazard were considered.’ 
Accordingly, new permanent han- 
dling tracks at transformer elevation 
and a removable steel bridge, to be 
handled by the Browning crane, were 


| installed to permit direct transfer of 


transformers from rail connections 


_ or power house to the foundations. 


During installation it was actually 


| necessary to return one of the trans- 
| formers to the power house after it 


had been placed on the foundation; 
the saving in this case alone offset 
any difference that might have existed 
in handling costs. 

All 60-cycle transformers at this 
station were untanked and inspected 
during this period, soldered connec- 
tions were brazed, winding impulse 
strength in the older units was im- 
proved by the installation of ade- 
quate ratio adjusters, bushings were 
modernized, oil leaks eliminated and 
magnetic gages installed. It is inter- 
esting to note that one of these trans- 
formers had operated satisfactorily 
for probably five years or more after 
high-tension and intermediate insu- 
lation cylinders had been punctured 
by lightning. This condition and a 
defective soldered joint in another 
unit were discovered during the re- 
habilitation work. 

As a result of the water damage to 
the transformers caused by the fail- 
ure of permanent oil piping and 
valves when the units overturned, 
connection between the oil headers 
in the yard and the valves on the 
transformers will be made in the 
future through portable metallic 
hose. 


Strong fire walls installed 


Reinforced concrete and _ heavy 
brick fire walls have been added be- 
tween transformers and_ reinforced 
concrete fire barriers 12 in. thick 
erected between the lower and upper 
stations to reduce the fire hazard, 
always present where large numbers 
of oil-filled units are installed. Sur- 
faces below transformers are ade- 
quately drained. Where possible, 
crushed rock is installed below oil- 
filled units. 


All transformers are now protected 


| with water spray fire protective in- 


stallations. In the upper yard, where 


the problem is particularly acute, 
water is applied at the high initial 
pressure of 150 lb. per square inch. 
This is obtained from two accumu- 
lator tanks containing a total of 2,000 
gal. of water charged with station 
air to the required pressure. Dis- 
charge from these tanks continues 
for approximately two minutes, after 
which time water from the station 
mains is automatically admitted into 
the protective piping. Transformer 
water spray equipment is controlled 
manually from an operating center 
in the hydro plant. 


Small Customer Demand 
Metering Improved 
[Continued from page 29] 


and amount of demand. Such an 
attachment as a part of a sweep- 
hand register has been the subject 
of considerable study by the author 
and will be shortly presented to the 
meter manufacturers for their con- 
sideration. 

In order to assure satisfactory 
operation of sweephand demand 
registers in service, either of the 
cumulative or non-cumulative de- 
sign, their mechanical limitations 
must be given proper consideration. 
While it is evident that the devices 
as now built can be depended upon, 
in general, to operate for years 
without special attention, it still is 
a mechanical device. It is, there- 
fore, necessary to have well-quali- 
fied men to care for this equipment, 
both in the shop and in the field, to 


assure economical operation and 
customer satisfaction. 
e 


Shipments of Oil Burners 
Drop 58 Per Cent in Month 


Domestic shipments of oil burners 
during November totaled 10,076 as 
against 24,228 in October and 16,083 
in November, 1936, according to the 
Department of Commerce. For the 
eleven months’ period, domestic ship- 
ments were 179,519 as against 181,- 
376 in the corresponding period of 
1936. 

Stocks at the end of the month 
amounted to 24,559 as against 25.370 
at the end of October and 15,174 at 
the end of November, 1937. Ignoring 
replacements, 179,519 oil burners 
would represent an annual energy 
consumption of about 40,500,000 
kw.-hr. and revenue of approx 


mately $8,100,000 a year. 
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Developing Load on 
Existing Rural Lines 
(Continued from page 40] 


bers of other appliances such as 
churns, washing machines, percola- 
tors, toasters, etc. 


Engineering features 


The engineering features of rural 
distribution lines are given constant 
study. In some instances it was 
found that the manufacturers of 
rural line equipment overemphasized 
economy. The result of the designs 
adopted by Alabama Power Com- 
pany emphasizes reliability of opera- 
tion as well as economy in construc- 
tion. The -basic feature of the rural 
line design is the development of the 
common neutral, single-phase line, 
the application of which to sparsely 
settled rural areas Alabama Power 
Company’s engineers have been util- 
izing for years. Throughout, factors 
of safety within the National Safety 
Code requirements are maintained. 

All poles are given suitable pre- 
servative treatment and all hardware 
is of galvanized material; aluminum 
and copper are the only classes of 
conductors used. Some of the poles 


are pine cut in the vicinity of the | 


line and treated with preservatives 


recommended in the “Osmose” proc-_| 


ess. All other poles are given stand- 
ard creosote or ZMA treatment. A 
substantial number of recently devel- 
oped rural line type transformers 
have been installed and some re- 
cently perfected pole line hardware 
has been used. 


Arkansas Plants Exchanged 


Arkansas Utilities Commission has 
approved an exchange of power 
plants at Melbourne and Leslie, Ark., 
the exchange to bring about 24-hour 
electric service for customers in those 
two towns and electric rate reduc- 
tions at Melbourne and Marshall. 
H. W. Wright, owner of the Mel- 
bourne plant, previously had applied 
for perinission to exchange with the 
Arkansas Power & Light Company 
his plant at Melbourne for the util- 
ity’s plant at Leslie. 

Both Leslie and Marshall have 
been receiving electric service only 
eighteen hours daily. Frank Wilkes, 
general manager of the Arkansas 
Power & Light Company, said his 
company would authorize a rate re- 
duction at Melbourne soon. 
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R LINE REHABILITATION 


Highly experienced personnel — 
modern equipment for modern 
construction. Schulman __ Erection 
Specialists are immediately avail- 
able for the most extensive projects 
and cooperate fully with you 
through every step of the way. 
They have the ability to erect lines 
in the quickest time and at the low- 
est possible cost to you. 


Recent Projects Completed 
Wilson-Norris Steel Tower Line—121 


miles, Tennessee 
Wheeler-Guntersville Steel Tower 
Line—65 miles, Alabama 


Fort Peck Dredge Feeder Distribu- 
tion System—Fort Peck, Montana 


mission Line—116 miles, 
Washington State 





PRODUCTS 


SPECIFIED BECAUSE OF 
PROVED PERFORMANCE 


@ragpo Galvanized Steel Strand has earned its 
enviable reputation for long, dependable, economi- 
cal life by outstanding performances in actual 
service. That's why it so often is specified by 
leading utilities for the more important construc- 
tion jobs. The heavy, uniform, pure zinc coating— 
applied by the Crapo Process—is notable for its 
adhesion and ductility; its ability to withstand 
bending and twisting; its lasting resistance to cor- 
Both the finished strand, and the wire 
from which it is made, conform in every detail to 


rosion. 


the most rigid specifications for tensile strength, 
elongation, size, galvanizing and ductility. 

@rapo Galvanized Strand is readily available in 
all standard grades and sizes. Ask your Jobber, 
or write direct for technical details! 


INDIANA STEEL & WIRE CO. 
MUNCIE,INDIANA 
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FARGO 


LINE SPLICE 





Fargo’s new 4-jaw gripping unit 
develops full conductor strength. 
With the Safety Zone feature, 
even burred end wirescannotslip. 
Tapered ends prevent insertion 
of oversize wires. Aligned side 
holes in the high content copper 
shell insure quick drainage... 
admit a plain screw driver tip for 
handy releasing of wires. Strong 
phosphor bronze spring. Write 
to Line Material Co., So. Milwau- 


kee, Wis., for full information. 


Made by 
FARGO MANUFACTURING CO, 


Distributed by 
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Are Rectifiers Succeed 
in Chlorine Production 
[Continued from page 36] 


gases and so arranged that these 
gases cannot get into the bus sec- 
tion. This section of the dc. 
switchgear is insulated and de- 
signed for 1,000-volt d.c. operation 
at some future date. 

The d.c. switchgear on the latest 
unit is made up of one two-pole, 
8,000-amp. semi-high-speed, 34- 
cycle air circuit breaker, totally in- 
closed, of the rigid type without the 
roll-out feature. 
combination 


This breaker is a 
cathode breaker for 
two rectifier tanks and a cell feeder. 
There is a direct-acting instantan- 
eous reverse power trip on the posi- 
tive pole and a time-delay, direct- 
acting overload trip on both poles. 

In order to make speed require- 
ments the positive pole trips free 
from the negative pole on operation 
of the reverse power device, tripping 
the negative pole after it has com- 
pleted its opening stroke. 

The rectifier cathode and _trans- 
former neutrals from each unit are 
brought to the breaker as separate 
circuits and are paralleled through 
four isolating switches to the lower 
side of the breaker. With both 
rectifiers operating as a unit a back- 
fire will trip out both units. 


Grid control of voltage 


Grids in the arc stream are the 
means of regulating the d.c. voltage 
down to 60 per cent of full voltage. 
These grids are connected to a six- 
phase transformer whose neutral is 


connected to the adjustable point 


Chlorine-caustic plant transformers are placed outdoors 


































of a potentiometer connected rheo- 
stat. The outer ends of the rheostat 
are connected across the d.c. term- 
inals of the rectifier. This serves 
as d.c. bias and regulates the volt- 
age. The grids lag the anode in 
whose arc stream they are located 
by 30 deg. 

The chlorine cell has a decom- 
position voltage of approximately 
66 per cent of the full production 
voltage. Zero load can readily be 
obtained by reducing the voltage to 
decomposition voltage or lower by 
erid control. This same control is 
operative from the power house and 
in case of an emergency it is possi- 
ble to reduce the load any desired 
amount. The chlorine cell has an 
aging curve which is quite slow, re- 
quiring increasing voltage as_ the 
cells get older. To follow this 
curve, taps are changed on_ the 
transformer primary to the nearest 
point and very little grid control is 
used. Rectifier efficiency is affected 
by grid control and its use is dis- 
couraged. Transmission losses in- 
crease with its use and_ backfires 
occur more frequently. 

Some difficulties have been ex- 
perienced with grid control where 
the supply is taken from the same 
feeder supplying the rectifier. The 
distorted wave shape caused un- 
balanced load distribution between 
the units. To remedy this condition 
filters were connected in the grid 
transformer supply circuit. 

With the recently installed recti- 
fiers we have used a new method 
of degassing which will materially 
reduce the time necessary to form. 
This should cut down on the out- 


Here are the rectifier and control transformers (Allis-Chalmers) for two of the rec! .leTs. 


Each set is rated 2,000/2,800 kw., 500/1,000 volts d.c. 
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age time chargeable to the rectifiers 
as the forming or degassing time is 
included in all outage time. 

The rectifiers installed in our 
plant were manufactured by the 
Allis-Chalmers Company, the direct- 
current switchgear by the I.T.E. 
Circuit Breaker Company and the 
a.c. switchgear by the General 
Electric Company. 


Willkie Proposal 
Strips Camouflage 


[Continued from page 46] 

was an unconditional surrender. And, 
by that token, it started folks who 
had not been interested wondering 
whether the processes which had 
forced that surrender were fair. 

But consider the dilemma of the 
Administration! To accept the Will- 
kie offer is to admit that govern- 
ment action is and has been fright- 
ening investors from putting their 
money into utilities. That fastens 
the blame squarely on the govern- 
ment for the failure of the utilities 
to spend that billion dollars a year 
additional for the last three years 
which Roosevelt and the Securities 
Commission and the Power Commis- 
sion think they should have spent. 

Further, it would make rather silly- 
the Roosevelt contention that the op- 
erating companies are all right, but 
the wicked holding companies pre- 
vented them from making these ex- 
penditures just in order to retard 
prosperity, and then force Congress 
to repeal the public utility holding 
company death sentence. 

But to reject the Willkie offer is to 
make the actual picture worse by 
frightening investors worse than ever 
from any thought of buying utility 
securities. 

So—take it or leave it—the net 
result is to convince a lot of voters 
that the government just may be re- 
sponsible for the recession after all. 

And how the thing is being kept 
alive. Senator K. D. McKellar of 
Tennessee lets it be known that he 
does not like it. Whereupon Gov. 
Gordon Browning, who, incidentally, 
was not McKellar’s choice for gov- 
ernor two years ago, comes out 
strongly for it. In fact, Browning 
wants Tennessee to join it! So maybe 
the next senatorial primary in Ten- 
nessee will be just as embarrassing 
to the Administration as the original 

Willkie proposal! 
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Now Available 
on small monthly payments 


STANDARD HANDBOOK 
FOR 


ELECTRICAL ENGINEERS 


Editor-in-Chief, Frank F. Fowle, 
Assisted by 91 


Consulting 
specialists 


Sixth Edition — 2816 pages 
\ OW you can start using the Standard Hand- 


book at once—paying in small monthly in- 
stallments while you use it. No strings to the 
offer—no mark-up to pay installment charges—no 
difference in quality of the book. Just a special 
offer to urge action. 


Engineer — 


Tens of thousands of engineers get real benefits 
from the Standard. You will too. On hand when 
you need it, it will give security in troublesome 
situations, save dollars, hours and effort by giving 
the right, dependable answer at the right time. 
Take this easy step that may mean much to you 
later. Mail the coupon now. 


McGRAW-HILL ON-APPROVAL COUPON 
McGraw-Hill Book Co., Inc., 330 W. 42d St., New York City 
Send Standard Handbook for Electrical Engineers for 10 days’ exam- 
ination on approval. In 10 days I will send $1.00, plus few cents 
postage, and $2.00 monthly for 3 months, or return the book post- 
paid. (Postage paid on orders accompanied by remittance of first 
installment. ) 


Signed 


Address 


City and State 


Position 


Company 
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28 helpful sections 


Units and Conversion Factors 
Electric and Magnetic Circuits 
Measurements and Measuring 
Apparatus 
Properties of Materials 
Magnets, Induction Coils 
Condensers and Resistors 
Transformers, Regulators and 
Reactors 
Alternating-current Genera- 
tors and Motors 
Direct-current Generators 
and Motors 


Converters and Rectifiers 
Steam, Gas and Oil Prime 
Movers 


Hydraulic Prime Movers 
Power-plant Electrical 
Equipment 
Power Plant Economics 
Power Transmission 
Power Distribution 
Wiring of Buildings 
Industrial Plants 
Illumination 
Industrial Motor Applications 
Electric Heating Applications 
Electric Railways 
Electric Trucks and Buses 
Marine Power Applications 
Electrochemistry and Elec- 
trometallurgy 
Batteries 
Wire Telephony 
raphy 
Radio and Carrier 
Communication 
Electron Tubes and 
Wave Filters 
Miscellaneous Electrical 
Applications 


and 


and Teleg- 
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HOLOPHANE 
REFRACTORS 


Investigate how Holophane IMPROVES 
Street Lighting at no extra cost: Write 
HOLOPHANE CO., INC., 342 Madison Av., N.Y 





McGRAW-HILL 


DIRECT MAIL 


S business paper 
publishers for over 
50 years, McGraw- 
Hill is uniquely equipped to offer com- 
plete, authoritative direct mail cover- 
age of Industry’s major markets. 
Extreme accuracy is maintained (guar- 
anteed to 98%) and through careful 
analysis of markets, complete classi- 
fication of companies and personnel, 
etc., the widest possible selections are 
available. Send for handy reference 
folder “Hundreds of Thousands of 
Reasons Why” which describes how 
McGraw-Hill Lists are built and 
maintained. 


What Fields Do You 6 
Want to Reach? 


Aviation 
Bus & Electric Railways 
Civil Engineering and Construction 
Coal Mining 
Electrical Construction 
Electrical Industry 
Food Industries 
Metal Minin 
Metal Working Industries 
Process Industries 
Textile Industries 
Administrative Executives 
Electrical Dealers & Wholesalers 
Mill Supply Houses 
Power Services 
Product Engineering & Design 
Production and Maintenance 
Radio Dealers & Wholesalers 
Radio Engineering & Design 
For further details, selections 
from above basic classifications, 
@ counts, prices, etc., or estimates @ 
on special lists . . . ask any 
representative or write to 


































MAIL DIVISION 


330 W. 42nd STREET 








. « « COMPLETE LISTS COVERING 
INDUSTRY'S MAJOR MARKETS 
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Save $75 Monthly 
by Raising Power Factor 
[Continued from page 37] 


Table II shows that the consumer 
could save approximately $75 a 
month by raising his power factor 
from 70 to 95 per cent. This 
monthly saving compounded semi- 
annually at 3 per cent for ten years 
will amount to about $10,500. As- 
suming complete amortization in ten 
years and allowing for interest on 
the investment also at 3 per cent, 
the above monthly saving will 
justify an expenditure for equip- 
ment of around $8,000. 

The cost and installation charges 
for the power-factor correcting and 
regulating equipment finally _ in- 
stalled was: 


150-hp., 220-volt 80 per cent power- 
factor synchronous motor (Crocker- 
Wheeler) ...... 


: ae Ete ya $1,610 
150-hp., 220-volt reduced voltage 





starter (Electric Controller & 
Manufacturing Company type).. 1,050 
Combined field panel and power- 
factor regulator (Electric Con- 
troller & Manufacturing Company 
ND 5 iGreen he ihe sa wists. gh k 1,000 
Installation materials hay Rb mew Sia 80 
Handling and installing...... As 230 
Total cost of apparatus...... $3,970 


As there was nothing to be gained 
by operating the plant at a leading 
power factor the upper limit of the 
power-factor regulator was set at 
































unity and to prevent unnecessary) 
operation due to small variations of 
power factor the lower limit was 
set at 90 or 92 per cent powe: 
factor. 

Table III presents a summary of 
weekly power readings and demand 
charges for the four weeks preced- 
ing the installation of the equip- 
ment and for the first four weeks of 
operation after the equipment had 
been installed. 

e 


Moves Unit to Baltimore 

Westinghouse Electric & Manufac- 
turing Company, through Walter C. 
Evans, manager of its radio division 
at Chicopee Falls, Mass., has an- 
nounced that the entire radio 
division, including the broadcasting 
department, will be removed to 
Baltimore, Md. The company has 
purchased a modern manufacturing 
plant on the.-main highway to Wash- 
ington, approximately 4 miles from 
the center of the Baltimore business 
district. 

Plans have been made for the erec- 
tion of a modern office building ad- 
jacent. Construction work will begin 
at once and it is expected that the 
transfer of the employees and equip- 
ment will be completed within the 
next six months. 











Table Il—Analysis of Twelve Monthly Power Bills 





Kw.-Hr. Demand | Monthly Savingsif P. F. Raised to 
Month Charge Demand Charge ale 
| 90% 95% 100% 

IE 0s 55s nia wie eS bbw dwa ake eae 620.08 357 407 .00 59 75 89 
I aches os cccaru Waa kk a ee 607.12 339 389.00 56 71 85 
IIa ca oon Car ccone ae 801.52 365 415.00 61 77 91 
RN 38 uh oi ci Sow ee tance 719.44 360 410.00 59 75 90 
WINN Ss a Cis dalainnhaw ee cutee 786.40 385 435.00 64 81 97 
iia aden weaianshaecce 934.36 412 462.00 67 85 102 
RI oda cass poe aa aeaera 702.16 421 471.00 70 88 105 
PE so Sond kos Wend panes sce 790.72 430 480.00 71 90 108 
DES re eanen er odia wick eae 931.12 388 438.00 65 82 97 
PO Sh cbc crea uk kiewlncicaeie 752.92 387 437.00 64 81 97 
OE oc vhs 50ddscee danse se aecouin 751.84 358 408 . 00 60 76 90 
SORE 6 cies end cthinn eet ee bees 907 .36 364 414.00 60 76 91 





Weekly Power Readings and Demand Charges Reduced to Weekly Basis 











Date Kw.-Hr. | Demand] R.-Kva. 
| | 
7/22 | 157.2 346 183.6 
7/29 | 152.4 339 177.6 
8/5 } 151.2 329 175.2 
8/12 | 156.0 357 164.4 
8/19 | 157.2 357 57.6 
8/26 170.4 363 51.6 
9/2 165.6 375 57.6 
9/9 | 139.2 375 | 50.4 
! 








Aver. Max. Billing Weekly Saving 
P. F. Kva. | Demand on Demand 
| 

0.750 462 346 0 
0.652 520 339 0 | Bet 
0.653 500 328 0 = 
0.688 520 357 0 | 
0.938 380 266 | $17.75 
0.956 380 285 19.50 . 
0.948 396 297 19.50 Afiet 
0.940 | 399 300 18.75 

| 
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Too Much Diversity in 
System Fuse Links 
(Continued from page 34] 


0.1 second to the current which will 
melt the element in five minutes. 
This ratio varies with fuses which 
are now in use from about two to 
one for the very fast fuses to about 
twenty to one for the very slow 
fuses. However, this wide differ- 
ence is not usually found on fuse 
links of any one size, but varies 
somewhat with the change in size, 
so the problem is not so formidable 
as it first seems. The general 
tendency is for the curves of the 
smaller sizes to be steeper than 
curves of the larger sizes. This 
natural condition is recognized in 
the standard for indoor fuses, which 
specifies the maximum melting time 
with 150 per cent load to be one 
minute for a 1 ampere fuse and 
fifteen minutes for a 600 ampere 
fuse, and is illustrated in Figs. 7 
and 8. Fig. 7 shows 1, 10 and 100 
ampere fuse links designed to open 
the same percentage of overload at 
the 0.1 second time value. 


Space and strength limitations 


Space limitations prevent the use 
of a large enough fuse body for the 
100 ampere size to give the same 
rate of heat generation and heat 
radiation as for the 10 ampere, so 
the temperature builds up more 
rapidly on the 100 and it opens 200 
per cent load much quicker than 
the 10 ampere size. Strength limita- 
tions prevent the use of a small 
enough fuse body for the 1 ampere 
size to give the same heating effect 
as for the 10, so the heat is carried 
away much more rapidly and the 
fuse will not open 200 per cent 
load. In order to get all sizes to 
open the same percentage of over- 
load at the five-minute time value 
it is necessary to use a smaller ele- 
ment for the 1 ampere size, shifting 
its curve to the left, and a larger 
element for the 100 ampere size, 
shifting its curve to the right. The 
result is as shown in Fig. 8, where 
all sizes open 200 per cent load at 
the five-minute time value, but the 
load at 0.1 second time value is 500 
per cent for the 1 ampere size, 1,000 
per cent for the 10 ampere size and, 
2,000 per cent for the 100 ampere. 

lt is not at all necessary that all 
sizes have a constant relation be- 
tween the current at five-minute 
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Announcing ! 


24-gang installation for complete meter enclosure 
with bus trough and service entrance switches or 
circuit breakers. This arrangement can be fur- 


nished for socket type meters. 


































New Developments 
in Gang Metering 


Walker engineers announce a new 
series of rust-proofed steel and 
gang 
metering that are the last word in: 


aluminum cabinets for 


@ Convenience 

@ Economy 

@ Compactness 

@ Ease of installation 

@ Durability and protection 


A complete line of steel and 
aluminum boxes for both indoor 
and outdoor installation. 


Write today for detailed 
information 


WALKER 


ELECTRICAL COMPANY 


Atlanta, Georgia 








TRANSMISSION LINES 
SUBSTATIONS 
RURAL LINES 

OVERHEAD-UNDERGROUND 


*Submit your next line erection 
project to MILLER-BAXTER for an 
estimate. This organization is 
equipped to handle all line con- 
struction needs quickly and at sav- 
ings in cost. Our experts work 
according to most modern prac- 
tices and have successfully served 
many leading utilities. Our crews 
and equipment are available to 
begin now. 


The MILLER-BAXTER CO., Inc. 
445 N. PENNSYLVANIA AVE. 
INDIANAPOLIS, IND. 














K-P-F 


Pole Top Switches 






























No Extra Insulation 
No Special Structure 
No Bearing or Alignment 
Troubles 
cas tae a 
al oupon e : 
To : Pir 
re 
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WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 


Design, Supervision of Construction, Valuation, 


Tests and Laboratory Service. 


Mutual Building, Kansas City, Mo. 


EDWARD J. CHENEY 


ENGINEER 


UTILITY PROBLEMS 


New York 


PUBLIC 


61 Broadway 







HUGH L. COLEMAN 


Aerial Transmission 
Cable 


Power Construction 





Specializing in 


Great Barrington, Mass. 





HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 


design, financing, construction and management 


of hydro-electric power plants, 


101 Park Ave. New York 








CARDS ON THIS PAGE 


of Professional Services 
are available at a cost that is negligible con- 
sidering the possible clientele contacted. Rates 
on request to 

Departmental Advertising Staff 
ELECTRICAL WORLD, 330 W. 42d St., N. Y. 





for that 
speech... 


















PROFESSIONAL SERVICES 


Consulting Management Designing 
Accounting Appraisals Testing 
Valuations Construction Financing 








ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery Apparatus and Sup- 
plies. Materials of Constructions, Coal, Paper, 
etc. Inspection of Material and Apparatus at 
Manufactories. 

80th St. and East End Ave., New York 








FORD, BACON & DAVIS, Inc. 


Engineers 







DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS ¢ INTANGIBLES 
Philadelphia New York Chicago 


Washington Dallas 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
431 So. Dearborn St., Chicago, IIL. 
136 Liberty St., New York 


CHARLES F. LACOMBE 
WILLIAM S. LEFFLER 


Engineers 
Public Utility Administrative 
Economic and Municipal Problems 
Cost Analysis 
Inducement Rate Development 
Rate Cases—Appraisals 
11 West 42nd Street, New York 





LUCAS & LUICK 


ENGINEERS 

Transmission Lines 

Industrial Plants 
Reports 


Power Plants 


Examinations Valuations 
Rate Cases 
Public Utility Management 


231 So. La Salle St., Chicago 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 


Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 
New York City, 50 Church St. 



















Inspections 
Cost Analysis 
Investigations 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


New Bill Frequency Analyzer Method 
Investigate 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 


for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 
of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


Incorporated 


ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 





SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 


20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 


Incorporated 
ENGINEERS AND 
CONSTRUCTORS 

30 Broad Street New York 


CLYDE C. WHIPPLE 
FRANK E. CANAVACIOL 


Electrical Engineers 
Industrial Research—lInvestigation and Tests of 
Electrical Apparatus and Materials—Consultation. 
99 Livingston St., Brooklyn, N. Y. 
Telephone TRiangle 5-6920 


THE J. G. WHITE ENGINEERING 
CORPORATION 


Engineers—Constructors 
Steam and Hydroelectric Power Plants, Trans! 
sion Systems, Office and Industrial Building, A!r 
Conditioning, Railroads. 

REPORTS and APPRAISALS 
80 Broad Street New York 





get the material you need, from Hoffman’s 


THE PUBLIC SPEAKER’S SCRAPBOOK 


Presents hundreds of selected beginnings, endings, 
anecdotes, ete., to build up your speech for any occasion. 


Send $2.50 for a copy on 10 days’ approval. 


McGraw-Hill Book Co., Inc. 


provocative paragraphs, illustrations 
Also helpful hints on speaking 


330 W 42nd St., New York City 
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Our Product Development Dept 
has a*wow in the making--_ 
what we need now 1s a vi- 
bration proof relay 
that will work on 800 
cycles -- do you know 
where you can get one? 







PA: Sure thing: Struthers 
Dunn specializes on 
just such problems. 
Til get in touch with 
them at once. 


And you cant do better than 
getting in touch with Struthers 
Dunn, feo, if yee hayea problem 
requiring relays : 


"Dts 


aa 


RELAYS 


by DUNCO 


ace 





MEANS DEPENL 





STRUTHERS DUNN, Inc. 
142 N. Juniper St., Philadelphia, Pa. 


HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 


STAR INSULATING BEADS 


Use Lavolain ball and socket beads for 


insulating bare wire. Heat resistant. 

High di-electric and mechanical strength. 

Made in U. S. A. Quality beads at low 

cost. — ickly applied. Flexible. Actuat 

sizes shown above. Ask for price list 
i samples. 


THE STAR PORCELAIN CO. 


TRENTON, N. J. 
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| time 
| fact, 


| 


In 


a 


and at 0.l-second time. 
the variable relation 
very desirable feature as 
seen with reference to Fig. 
there interval 


has 
can 
9. Here 
of 1,995 am- 


is 


an 


| peres between the 1 and 100 ampere 


| choose 


| conflicts among that large array 
| sizes and shapes. 


sizes at the 0.l-second time value, 
which allows ample separation be- 
tween adjacent intermediate 
for purposes of selectivity. 


sizes 


If the 


100 ampere size were made to open | 


the same percentage of load at 0.1] 
second as the 1 ampere size, 500 
amperes, the interval between the 

and the 100 would be only 495 


amperes, 


resulting harm to selectivity. 


Standardization desirable 


It is, of course, possible to shift | 
the curves by other means to a con- | 


de- 


such 


siderable has been 


scribed 


extent, 
earlier, 


as 


but since 


methods are sometimes harmful to | 


other important characteristics and 
since there is no real need for such 
practice it seems best to allow the 
curves to take natural 
shape. 

It is thought that standardization 
of the line of fuses, as shown in 
Fig. 9, with reasonable tolerances 
such as could be the 
various 


their more 


observed by 


manufacturers. would 


sion of fuses and result in a ma- | 
terial benefit to the utilities and 
manufacturers alike. Even with | 


the present wide array of fuse sizes | 


and time-current curve shapes to 
from fit a particular 
operating condition closely difficult 
fusing problems continually 


to 


arise. 


but these problems do not seem to | 


be so serious or so numerous 
those which result from unexpected 


of 


Which is to say that while it is 
nice to have a large diversity of 
sizes and curve shapes to choose 
from, that diversity itself 
gerous because it magnifies 
chances of error in selection. With 
only of fuses to choose 
from, as has been suggested in this 
article. 
application will still continue, 
it is felt that the reduction in num- 


is 


one line 


the consequent reduction in the 
| chances of error in selection for a 
| particular condition will more than 





be : 


which would give a much | 


' smaller interval between sizes, with | 


do | 
| much to relieve the present confu- | 


as | 


dan- | 


the | 


difficult problems of fuse | 
but | 


| ber of sizes and curve shapes and 


| compensate for restriction of choice. | 






















































To buyers of rods, wires, and 


cables, we offer a line of prod- 
ucts which meet exacting specifi- 
cations 


We will be pleased to quote on 


your requirements for . 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 


(In rounds, flats & squares) 


BARE & TINNED STRAND 
U.R.C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRES & CABLES 
LEAD COVERED CABLES 


ROME CABLE 


CORPORATION 


Mills and executive offices 
330-400 Ridge Street 
ROME, N. Y. 


SALES OFFICES: 

New York 
Cleveland 
Richmond 


Chicago 
Pittsburgh 
Philadelphia 

Los Angeles 


Boston 


Dallas 
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Electrical World 





POSITIONS VACANT 


WANTED FOR THE Panama Canal. Elec- 

trical Designer, entrance salary $333.33 a 
month. Graduate electrical or mechanical en- 
gineer with at least three years’ experience in 
design and supervision of design of electrical 
installations for offices, schools, industrial 
buildings, indoor and outdoor suh=:tations, and 
design of ventilating and refrigerating instal- 
lations, hoisting and other mechanical equip- 
ment, Must be American citizen (final 
papers) under 45 years, in good health. 
Free steamship transportation from New York 





or New Orleans, salary beginning date of 
sailing. For further particulars write “Chief 
e an The Panama Canal, Washington, 








EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 28 years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
positions of the caliber indicated through a 
procedure individualized to each client’s per- 
sonal requirements. Several weeks are re- 
quired to negotiate and each individual must 
finance the moderate cost of his own cam- 
paign. Retaining fee protected by a refund 
provision as stipulated in our agreements. 
Identity is covered and, if employed, present 
position protected. If you have actually 
earned over $2,500, send only name and ad- 
dress for details. R. W. Bixby, Inc., 266 
Delward Bidg., Buffalo, N. Y. (Electrical 
World). 





























POSITIONS WANTED 


UTILITY CORPORATIONS: Utility real estate 

and franchise taxation expert realty ap- 
praiser; right-of-way acquisition; remarkably 
successful tax saving record in utility prop- 








erty taxation; salaried connection desired. 
PW-727, Electrical World, 830 West 42nd 
Street, New York City. 

SLECTRICAL INSTALLATION and Main- 


tenance Engineer. 20 years’ experience, At 
present installing power plant and plant dis- 
tribution system in woolen mill in New Eng- 
land, will complete installation in April. Will 
supervise or install complete power and plant 
distribution 


i systems; Qualified on _ turbine, 
diesel or water wheels installations and their 
control equipment, especially interested in 
paper mills and their problems but have 


general factory experience. Will go anywhere 
and will be very glad to furnish references 
from satisfied factory owners. PW-738, Elec- 
a World, 330 West 42nd Street, New York 
City. 
ESTIMATING AND CONSTRUCTING 
neer. Age 30 years. Experienced in 
voltage transmission line, substation, power 
and building wiring. Wanted by an Ohio 
electrical constracting company of long stand- 
ing. Please state complete experience, com- | 
pensation desired, and enclose photograph. 
Strictly confidential. PW-739, Electrical 
World, 520 No. Michigan Ave., Chicago, Ill. 
ELECTRICAL ENGINEER—Manager or su- 
perintendent utility or industrial engineer- 
ing sales. M.I.T. graduate. 12 years in pub- 
lic utilities on power sales, power generation 
and industrial engineering. Continuously em- 
ployed. Has the sustained driving power that 
gets results. PW-740, Electrical World, 330 
West 42nd Street, New York City. 


“OOURERERE EERE DO RORLODEoeROOREHEEsEsEoNEDECELEDE 


Engi- 
high 





oennee 








SELLING | 


OPPORTUNITIES 
OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additiona!l Lines 


OT 
Seeeenneneneneeeeeeneesenececoucoectsaetes™ 


$$$, 
OORUDODONEURDALEOUEREGDODSUONO SHO RECO EOORDODEOORODEOUOOOGRAGONDOOOUROOROGGREODEOONOOROSORODEOOENOECOOSEOES 


OPPORTUNITY WANTED 


QUAL. ELECTR. Engineer, G.I.E.E., 

represent as sole agent manufacturers in 
Great Britain. Offers to RA-737, Electrical 
World, 330 West 42nd Street, New York City. | 





wants to 


OFFICIAL PROPOSAL 











Bids: February 23 
Watthour Meters 
P. W. A. PROJECT DOCKET NO. 
TENN 1107-P-D | 





SUB-PROJECT—CONTRACT 24 
MEMPHIS LIGHT AND WATER 
DIVISION 
CITY OF MEMPHIS 

MEMPHIS, TENNESSEE 
Sealed proposals for the manufacture and | 
delivery f. o. b. cars Memphis, Tennessee, 
of Watthour Meters for the Memphis Light 


|} tractor, 








and Water Division, City of Memphis, 
Memphis, Tennessee, | 
P. W. A. Project Docket No. Tenn. 
1107-P-D 


SUB-PROJECT—CONTRACT 24 








will be received by the Board of Light and 


A. C. Motors 





OFFICIAL PROPOSAL 





Water Commissioners, Memphis Light and 
Water Division, City of Memphis, Memphis, 
Tennessee, at the office of the Secretary of 
the Memphis Light and Water Division, 
Goodwyn Institute Building, Memphis, 
Tennessee, until 2:00 P. M. on Feb. 23, 
1938, and will be immediately publicly 
opened and read by the Board of Light 
and Water Commissioners. 

A charge or deposit of twenty ($20.00) 
dollars will be required of eligible bidders 
for procuring specifications and contract 
documents. The deposit for specifications 
will be returned to all except the successful 
bidder on the return of specifications and 
contract documents in good condition within 
ten (10) days after bids are opened. 

A copy of the specifications and contract 
documents may be examined free of charge 
at the office of the Memphis Light and 
Water Division. 

Each bid must be accompanied by a cer- 
tified check or bidder’s bond, executed by 
the bidder and a surety company licensed 
to do business in Tennessee, in the sum of 
(10%) per cent of the amount of the bid. 
The bond is required as a guarantee that 


if the bid is accepted, a contract will be 
immediately entered into and the _ per- 
formance of it properly secured, The suc- 


cessful bidder will be required to execute 
a performance bond acceptable to the Board 
of Light and Water Commissioners in the 
amount of one hundred (100%) per cent of 
the total contract price, and said per- 
formance bond, among other things, shall 
provide that the Contractor will pay for all 
labor and materials used by said Con- 
or any immediate or remote sub- 
contractor under him, in said contracts, etc. 

All items on the Bidding Blank and Data 
Sheets must be properly filled out and must 
not be detached from the _ specifications. 
No qualifying letters or statements will be 
considered. 

Bidders shall also designate on the en- 
velope containing the bid the project bid 


WITHDRAWAL OF BIDS: No bidder 
may withdraw a bid submitted for a period 
of thirty days after the date set for the 
opening of such bids. 

The estimated cost of equipment on Con- 
tract 24 is $56,000.00. 

The Board of Light and Water Commis- 
sioners reserves the right to reject any or 
all bids, and to waive informalities therein. 

Any bid received after the scheduled clos- 


} upon. 


| ing time for receipt of bids will be returned 


to the bidder unopened. 
MEMPHIS LIGHT AND WATER 
DIVISION, 
City of Memphis, Memphis, Tennessee. 
By THOS. H. ALLEN, Chairman, 
W. W. MALLORY, Vice-Chairman, 
I. J. LICHTERMAN, Commissioner, 
Board of Light and Water Commissioners. 
Attest: N. W. WADE, Secretary. 








Motor Generator Sets 


ELYEA CO., Inc. 





January 29, 1938 


SUUGEOROGOLOGEUGOOOROROGDELEDOSeeccccetOADOGEOOOOOOEOGRERGOUGOROGOGO ROR ROOOOOORREOROROHOROEOECROOREOOOtOnEY 


D. C. Motors 








151 West 18th St. 
New York, N. Y. 


3 PH. 60 CY. 3 PH., 60 CY. & 25 CY. ADJ. SPEED—230 V : 

SLIP RING 2000 KW Al.Ch. DC 275V inter- | HP_ Make Type Speed : 

HP Make Volts Speed pole to Sy 12000/6600V 300 | 875 West 480/720 = 
850 West. 2200 710 RPM 25 cy 550 West 240/720: 
500 Al.Ch. 4000/2300 500 | 2-1250/1500 KW West 3un 2-625/ | 500 G.E. MPC = 180/350 
450 West. 2200 = 875/700 750 KW DC 125 V on ea end | 400G.E. MPC 160/300 
400 AL.Ch. 2300 505 of 1-1930 KVA Sy 2200V 600 400 West. Qs 450/675 = 
400 West. 440 450 RPM _ with exciter. 60 cy 300 West. SK 150/300 = 
400 G.E. 2300/4150 390 | 1000 KW GE MPC DC 600V to | 200G.E. DMC , sofa 
300 Al.Ch. 2200 585 1400 HP Sy ATI 4000V 514 125 West. SK-210 225/900: 
250 G.E. 2200 900 RPM. 60 cy 125 G.E. DMC 150/300 
250 G.E. 4000/2300 257 | 1000 KW GE MPC DC 250V to 120 G.E. DMC 300/750 
250 F.Morse 2200 1200 1400 HP SY 6600/2300V 514 100 West. SK 475/1000 = 
250 West. 2200 500 RPM. 60 cy 100 Reliance 1050T 400/1200 
250 West. 440/220 5% | 500 KW GE MPC DC_ 250v 80 Diehl Kil-40 550/1100 3 
250 Cr. Wh. 440/220 435 Comp. interpole to 700 HP Sy 75 Cr. Wh. 100H 300/900 . 
225 G.E 440/220 1800 ATI 2300V 720 RPM. 60 cy 60 El. Dy. 25-S 25/1050 
200 West. 550/220 505 | 3-300 KW GE MPC DC 600V to 50 West. SK-190 225/600 
200 West. 440/220 580 Sy ATI 2300V 720 RPM. 60 cy 40 Cr. Wh. H 175/700 = 
150 G.E. 440/220 870 | 2-250 KW GE DC 250V to Sy 35 West. SK 500/1500 
Ge VBS HS | anf Thawte Matta vay | Wee SK SH/IBO 
KE, 550/220 ;- un y es' - 3 

; — 2-125 KW interpole DC Gen 20 G.E. Le 650/1950 3 
SYNCHRONOUS 125V_ on ea end of 1-390 HP CONSTANT SPEED : 

1500 G.E. 440/220 180 Sy Co0ov 750 RPM. 25 cy 400 West. Qs 450 : 
1400 G.E. 4000/2300 514 | 200 KW. Ridgeway DC 275V to | 400G.E. MPC 500 z 
1000 West. 2400 900 oo | on DM fe 
West. 440/2 . 200 West. 5 

375 G.E, 2500" 600 | 175_KW West DC 275V to 260 | 109 GE. C.D. 850 
$50 Cr Wh. 230/440 720 ot aw ee) ee RC. 600 
300 GE. 440/220 100 Cr. Wh. 100 Z 
225 El. Meh. 2300/4150 450 18 Siw oe OS | man C.D. $50 
Re te i. = 

00 West. 2200/550 1800 DC 125V a ea, end ‘of 20H es ‘ 7S : 
SQUIRREL CAGE 8 oer : 

250 West. 2300/440 530 | Transformers—60 Cy. pn, | A. C. Gen. 3 Ph-60 Cy. : 
250 Al. Ch. 440/220 1200 | 2-4000 G.E. WCT, 79600x2300 3 | KVA Make Volts Speed = 
200 G.E. 440/220 1760 | 3-333 Mal’y, 13200x6600/2200 1 | 1250 GE. 440/220 180 : 
150G.E. IK 2300/550 900 | 3-300 G.E.H 2400x120/240 1 | 1000 West. 2300 900 : 
125 G.E. 550 600 | 3-200 West.SK 2300x460/230- 937 Al. Ch. 2300 450 : 
100 GE. 440/220 720 115 1 | 750 West. 480 3600 : 
3-100 Pittsburgh 2300x115/230 1 | 375 West. 2300 240 i 

2-75 Mal’y HE 2200x110/220 1 | 300 GE. 480/240 600 : 

ABOVE IS ONLY A PARTIAL LISTING z 

WE ALSO SPECIALIZE IN GENERATORS, GEAR REDUCERS : 

ROTARY CONVERTERS, GAS ENGINE GENERATOR SETS & PUMPS : 













MOTOR GENERATOR SET 


150 KW, General Electric, 3 bearing 
unit, 2300 volts AC, 3 phase, 60 cycle, 
80% PF. direct connected to DC Gen- 
e 
c 








rator; all control equipment in excellent 
ondition. 


DENNY & CLARK 


910 N. Marshfield Ave. Chicago, Ill 
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UOEGOOREDEDAUCOGUGEEOUDOONGUGUGEONOEOUCOUNCOOREOSEEOCUOOCOEOOOROLOCEOROROOGEOEOEOUGUROSEROROEOEONONOEEO HOES 


FOR SALE 


150 H.P. vertical, 3 cylinder Rathbun-Ingersoll- 
Rand, 4 cycle, solid injection full Diesel Engine, 
direct connected to 125 K.V.A. General Electric 
Generator, 3 phase, 60 cycle, 480 volt (can_ be 
reconnected for 240 volt) used very little—excellent 
condition—For Immediate Sale—Write or wire. 


STEPHEN HALL & CO. 
7th and Adams Sts., Hoboken, N. J. 
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FOR SALE—Immediate Shipment 
1—Practically New GENERAL ELECTRIC 150 KW 
Frequency Changer; Direct connected through flexible 
coupling to a 75 HP 1200 RPM driving motor both 
mounted upon a common sub-base for a main line 
current of AC, 60 cycle, 3 phase, 220 volts: 
a secondary of 375 volts for 100 cycles for 6000 RPM 
spindle speed. Complete with all the necessary elec- 
trical control equipment, This is a complete Fre- 
quency Changer Unit. We offer at bargain price. 
EARLE HART WOODWORKING MACHINE CO. 
565 W. Washington Bivd Cc 
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DOUREOOGUOUOUOGEUODEOOGOSOUOEAOGOSEEGOEEODEGORAUOROOEUOEROREOOEEOEOOERSOEOOENOROOSROREGERHOCEREEEM 









OUODDRADESHONOUEORCONDEOEEOEOSOROEEOROORD, 





eVNURUODENNONENUOOEENENENNORNETEENECHDONrETETHOnenesrerTERenHREREErErerT rt tts 


WANTED 
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= WANTED 

1—200 HP 600 or 720 RPM 60 Cycle 
SYNCHRONOUS MOTOR WITH EX- 
CITER 

1—125 or 150 HP 428 RPM 50 Cycle 
SYNCHRONOUS MOTOR WITH EX- 
CITER 

Both 3 PH. 440 V. .8 PF 

Also Starting Equipment for Above 
Address PO Box 29, Mishawaka, Ind. 
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New ‘‘SEARCHLIGHT’’ Advertisements 


must be received by 10 A. M. Monday to 
appear in Saturday’s issue. 





Address copy to the 
Departmental Advertising Staff 
Electrical World 
330 West 42nd St., New York City 
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